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PCT 

REQUEST 

The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 



Int rnational Application No. 



International Filing Date 



Name of receiving Office and "PCT International Application" 



Applicant* s or agenfs file reference 



Box No. 1 TITLE OF INVENTION 

Mammalian Serine Racemase 




B xNo.ll APPLICANT 


Name and address: (Family name followed by given name; for a legal entity, tUtl official designation. 
The address must Include postal code and name of country. The country of the address Indicated In this 
Box Is the applicant's State (that Is, country) of residence If no State of residence Is Indicated below.) 

THE JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICINE 
111 Marketplace 
Suite 906 

Baltimore, Maryland 21202 
United States of America 


[ ] This person is also inventor. 


Telephone No. 


Facsimile No. 


Teleprinter No. 

N/A 


State (that is, country) of nationality: US 


State (that is, country) of residence: US 


This person is applicant [ ] afl designated States [X] all designated States except the United States of America 
for the purposes of: [ ] the United States of America only f ] the States indicated in the Supplemental Box 


Box No. Ill FURTHER APPUCANT(S) AND/OR (FURTHER) INVENTOR(S) 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must Include postal code and name of country. The country of the address Indicated In this 
Box Is the applicant State (that Is, country) of residence If no State of residence Is Indicated below.) 

SNYDER, Solomon H. 
c/o The Johns Hopkins University 
111 Market Place, Suite 906 
Baltimore, Maryland 21202 
Unit d States of America 


This person is: 

[ ] applicant only 

[x ] applicant and inventor 

[ ] inventor only (if this check-box 

Is marked, do not fill In below.) 


State (that is, country) of nationality: US 


State (that is, country) of residence: US 


This person is applicant [ ] all designated States [ ] all designated States except the United States of America 
for the purposes of [X] the United States of America only f ] the States indicated in the Supplemental Box 


[ ] Further applicants and/or (further) inventors are indicated on a continuation sheet 


B x No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is hereby/has been appointed to act on behalf [X] agent [ ] common representative 
of the applicantfs) before the competent International Authorities as: 


N a m e and address: (Family name followed by given name; for a legal entity, full official 

designation. The address must Include postal code and name of country.) 

KAGAN, Sarah A. 
BANNER & WITCOFF, LTD. 
1001 G Street, N.W. 
Eleventh Floor 

Washington, D.C. 20001-4597 
United States of America 


Telephone No. 

(202) 508-9100 


Facsimile No. 

(202) 508-9299 


Teleprinter No. 

N/A 


[] Address for correspond nee: Mark this check-box where no ag nt or common representative is/has been appoint d and 
the space above is used instead to indicate a special address to which correspondence should be sent 



Form PCT/RO/101 (first sheet) (July 1998; reprint January 2000) 



See Notes to the request form 



v - ' Sheet No. 2 



C ntfnuation fB xN VIII FURT^^VPPLICANT(S) AND/OR (FURTHER* INVEr^^S 


If n ne of the following sub-boxes is used, this sheet should not be inc 


uded in th request 


Name and address: (Family name followed by given name; for a legal entity, full official designation. The 
address must Include postal code and name of country. The country of the address Indicated In this Box Is the 
applicant State (that Is, country) of residence If no State of residence Is Indicated below.) 

WOLOSKER, Herman 

rJn The Johns HoDkins University 

Vf w 1 1 Iw w VI II Iw 1 IwwIMI 10 Will? vl will 

111 Marketplace 
Suite 906 

Baltimore, Maryland 21202 
United States of America 


This person is: 

[ ] applicant only 

[x] applicant and inventor 

[ ] inventor only (if this check-box 
Is marked, do not fill In below.) 


State (that is, country) of nationality: US 


State (that is, country) of residence: US 


This person is applicant [ ] all designated States [ ] all designated States except the United States of Am rica 
for the purposes of: [X] the United States of America only [ ] the States indicated in the Supplemental Box 


Name and address: (Family name followed by given name; tor a legal entity, full official designation. The 
address must Include postal code and name of country. The country of the address Indicated In this Box is the 
applicants State (that Is, country) of residence If no State of residence Is Indicated below.) 

SHETH Kevin 

c/o The Johns Hopkins University 
111 Marketplace 
Suite 906 

Baltimore, Maryland 21202 
United States of America 


This person is: 

[ ] applicant only 

[x] applicant and inventor 

[ ] inventor only (if this check-box 
Is marked, do not fill In below.) 


State (that is, country) of nationality: US 


State (that is, country) of residence: US 


This person is applicant { J all designated States [ ] all designated States except the United States of Am rica 
for the purposes of: fX] the United States of America only [ ] the States indicated in the Supplemental Box 


N ame and address: (Family name followed by given name; for a legal entity, full official designation. The 
address must Include postal code and name of country. The country of the address Indicated In this Box Is the 
applicants State (that Is, country) of residence If no State of residence Is Indicated below.) 

MASAAKI, Takahashi 

c/o The Johns Hopkins University 

111 Market Place 

Suite 906 

Baltimore, Maryland 21202 
United States of America 


This person is: 

[ ] applicant only 

[x] applicant and inventor 

[ ] inventor only (if this check-box 
Is marked, do not fill In below.) 


State (that is, country) of nationality: US 


State (that is, country) of residence: US 


This person is applicant [ ] all designated States [ ] all designated States except the United States of America 
for the purposes of: [X] the United States of America only [ ] the States indicated in the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official designation. The 
address must Include postal code and name of country. The country of the address Indicated In this Box Is the 
applicants State (that Is, country) of residence If no State of residence Is Indicated below.) 

MOTHET, Jean-Pierre 

c/o The Johns Hopkins University 

111 Marketplace 

Suite 906 

Baltimore, Maryland 21202 
United States of America 


This person is: 

[ ] applicant only 

[x] applicant and inventor 

[ ] inventor only (irthis check-box 

Is marked, do not fill in below.) 


State (that is, country) of nationality: US 


State (that is, country) of residence: US 


This person is applicant [ ] all designated States [ ] all designated States except the United States of America 
for the purposes of. [X] the United States of America only [ ] the States indicated in the Supplemental Box 


[X] Further applicants and/or (further) inventors are indicated on anoth r continuation sh et 



Form PCT/RO/101 (continuation sheet) (July 1998; reprint January 2000) See Notes to the request fonri 



* • Sheet No. 3 



C ntimmti n fRfTtfN«W F» iRTU^fcPPI iCANTfS) AND/OR (FURTHER) INVENTS 


If non of the f llowing^^Tbox s is used, this sheet should not be inc 


^fed in the request 


Name and address: (Family name followed by given name; for a legal entity, full official designation. The 
address must Include postal code and name of country. The country of the address Indicated In this Box Is the 
applicants State (that Is, country) of residence if no State of residence Is Indicated below J 

BRADY, Jr. Roscoe O. 

c/o The Johns Hopkins University 

111 Marketplace 

Suite 906 

Baltimore, Maryland 21202 
United States of America 


This person is: 

[ ] applicant only 

[x] applicant and inventor 

[ ] inventor only (if this check-box 
is marked, do not fill in below.) 


State (that is. country) of nationality: US 


State (that is, country) of residence: US 


This person is applicant [ ] alt designated States [ ] all designated States except the United States of America 
for the purposes of: [X] the United States of America only [ ] the States indicated in the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, Ml official designation. The 
address must include postal code and name of country. The country of the address Indicated in this Box is the 
appllcanrs State (that Is, country) of residence if no State of residence is Indicated below.) 

FERRIS, Christopher D. 

c/o The Johns Hopkins University 

111 Marketplace 

Suite 906 

Baltimore, Maryland 21202 
United States of America 


This person is: 

[ ] applicant only 

[x] applicant and inventor 

[ ] inventor only (if this check-box 
is marked, do not fill In below.) 


State {that is. country) of nationality: US 


State (that is, country) of residence: US 


This person is applicant [ 1 all designated States [ 1 all designated States except the United States of America 
for the purposes of: [X] the United States of America only [ ] the States indicated in the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official designation. The 
address must Include postal code and name of country. The country of the address indicated In this Box is the 
applicants State (that is, country) of residence if no State of residence is Indicated below.) 


This person is: 

[ ] applicant only 

[ ] applicant and inventor 

[ ] inventor only (if this check-box 
Is marked, do not fill in below.) 


State (that is, country) of nationality: 


State (that is, country) of residence: 


This person is applicant [ ] all designated States [ ] all designated States except the United States of America 
for the purposes of. [ ] the United States of America only [ ] the States indicated in the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official designation. The 
address must Include postal code and name of country. The country of the address Indicated in this Box Is the 
applicant's State (that Is, country) of residence If no State of residence Is Indicated below.) 


This person is: 

[] applicant only 

[ ] applicant and inventor 

[ ] inventor only (if mis check-box 
Is marked, do not fill In below.) 


State (that is, country) of nationality: 


State (that is, country) of residence: 


This person is applicant [ ] all designated States [ ] all designated States except the United States of America 
for the purposes of [ ] the United States of America only [ ] the States indicated in the Supplemental Box 


[ ] Further applicants and/or (further) inventors are indicated on another continuation sheet. 



L J ' mmci gppivgiiwoitwm y\»t m^i / ■■ ■ t wi ■ w . v. v.. w .^.ww. ^. . ~. - .w. — _j 

Form PCT/RO/101 (continuation sheet) (July 1998; reprint January 2000) See Not s to the request form 



Sheet No. 4 



Box N .V DESIGNATION OF STV jlS 



The following designations are hereby m^fcunder Rule 4.9(a)(mark the applicable check-box^^L feast one must be marked): 
Regional Patent 

[X] AP AR1PO Patent GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi, SD Sudan, SL Sierra Leone, SZ Swaziland, TZ 
United Republic of Tanzania, UG Uganda, ZW Zimbabwe, and any other State which is a Contracting State of the Harare 
Protocol and of the PCT 

[X] EA Eurasian Pat nt AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakstan, MD Republic of Moldova, RU 
Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State of the Eurasian Patent 
Convention and of th PCT 

[X] EP European Patent AT Austria, BE Belgium, CH and U Switzerland and Liechtenstein, CY Cyprus, DE Germany, DK Denmark, 
ES Spain, Fl Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, MC Monaco, 
NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European Patent Convention 
and of the PCT 

PC] OA OAPI Patent BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cdte d'lvoire, CM Cameroon, GA 
Gabon, GN Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any other 
State which is a member State of OAPI and a Contracting State of the PCT (if other kind of protection or treatment desired, 
specify on dotted line) 

National Patent (if other kind of protection or treatment desired, specify on dotted line): 



[X] AE United Arab Emirates [X] LK 

[X] AL Albania [X] LR 

pq AM Armenia [X] LS 

[XJAT Austria [X] LT 

pqAU Australia [X] LU 

pq AZ Azerbaijan pq LV 

pq BA Bosnia and Herzegovina pq MA 

pq BB Barbados pq MD 

pq BG Bulgaria pq MG 

pq BR Brazil pq MK 

pq BY Belarus pq MN 

pq CA Canada pq MW 

pq CH and LI Switzerland and Liechtenstein pq MX 

pqCN China pq NO 

Costa Rica pq NZ 



pqcR 
pqcu 
pqcz 

tXJDE 

pq dk 
pq dm 
pqEE 
pqES 
pqn 
pq gb 
pq gd 

pqGE 

pq GH 

pq gm 

pq hr 

pqHU 

pqiD 

pqiL 

pqiN 

pqis 

pqjp 

pqKE 

pq kg 

pqKP 

pq kr 

fXJKZ 

mlc 



Cuba 

Czech Republic 

Germany 

Denmark 

Dominica 
Estonia 



pq pl 

mpt 

pq ro 

pqRU 

pqsD 

[X]SE 

Spain pqSG 

Finland pq SI 

United Kingdom pq SK 

Grenada pq SL 

Georgia pq TJ 

Ghana pq TM 

Gambia pq TR 

Croatia PqTT 

Hungary pqTZ 

Indonesia pq UA 

Israel pq UG 

India pq US 

Iceland pq UZ 

Japan pqVN 

Kenya PqYU 

Kyrgyzstan WZA 



Sri Lanka 
Liberia 

Lesotho 

Lithuania 

Luxembourg 

Latvia 

Morocco 

Republic of Moldova 

Madagascar 

The former Yugoslav Republic of Macedonia 
Mongolia 

Malawi 

Mexico 

Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 

Sudan 

Sweden 

Singapore 

Slovenia 

Slovakia 

Sierra Leone 

Tajikistan 

Turkmenistan 

Turkey 

Trinidad and Tobago 

United Republic of Tanzania 

Ukraine 

Uganda 

United States of America 

Uzbekistan 

Viet Nam 

Yugoslavia 

South Africa 

Zimbabwe 



Democratic People's Republic of Korea 59 ........ . . . . . . . . -•**••* * • 

^ r Check-boxes reserved for designating States (for the purposes of a 

Republic of Korea national patent) which have become party to the PCT after issuance of 

Kazakhstan this sheet 

Saint Lucia [ ] 



4* 



Sheet No. 5 



Supplem ntal Box If the Supplam*r' al a ™ ^ not used, this sheet should not be unti ed in the request 

1 . If, in any of the Boxes, the spac Insufficient to furnish ail the information: in such d^^vrite "Continuation of Box No. ..." 

[indicate the number of the Box] and furnish the infomnation in the same manner as required according to the captions of the Box in 
which the space was insufficientjn particular 

(i) if more than two persons are Involved as applicants and/or Inventors and no "continuation sheet" is available: in such case, write 
"Continuation of Box No. Ill" and indicate for each addtional person the same type of information as required in Box No. III. The country 
fthe address indicated in this Box is th applicant's State (that is, country) of residence if no State of residence is indicated below; 

pi) if. in Box No. II or in any of the sub-boxes of Box No. Ill, the indication "the States Indicated In th Supplemental Box" is checked: 
in such case, write "Continuation of Box No. II" or "Continuation of Box No. Ill" or "Continuation of Boxes No. II and No. Ill m (as the case 
maybe), indicate the name of the applicants) involved and, next to (each) such name, the State(s) (and/or, where applicable, ARIPO, 
Eurasian, European or OAPI patent) for the purposes of which the named person is applicant; 

(Hi) if, in Box No. II or in any of the sub-boxes of Box No. Ill, the Inventor or the Inventor/applicant Is not Inventor for the purposes 
of all designated States or for the purposes of the United States of America: in such case, write "Continuation of Box No. //"or 
Xtontinuation of Box No. Ill" or "Continuation of Boxes No. II and No. Ill" (as the case may be), indicate the name of the inventor(s) and, 
next to (each) such name, the State(s) (and/or, where applicable, ARIPO, Eurasian, European or OAPI patent) for the purposes of which 
the named person is inventor; 

f/v) if, in adoption to the agent(s) indicated in Box No. IV, there are further agents: in such case, write "Continuation of Box No. IV and 
indicate for each further agent the same type of infomiation as required in Box No. IV; 

(v) if, in Box No. V, the name of an State (or OAPI) is accompanied by the indication "patent of addition, " or "certificate of addition, " 
or if, in Box No. V, the name of the United States of America is accompanied by an indication "continuation" or "continuation-in-part": 
in such case, write "Continuation of Box No. V" and the name of each State involved (or OAPI), and after the name of each such State 
(or OAPI), the number of the parent title or parent application and the date of grant of the parent title or filing of the parent application; 

(vi) if, in Box No. VI, there are more than three earlier applications whose priority Is claimed: in such case, write "Continuation of 
Box No. VI" and indicate for each additional earlier application the same type of information as required in Box No. VI; 

(vii) if, in Box No. VI, the earlier application Is an ARIPO application: in such case, write "Continuation of Box No. VI" specify the 
number of the item corresponding to that earlier application and indicate at least one country party to the Paris Convention for the 
Protection of Industrial Property for which that earlier application was filed. 

2. If, with regard to the precautionary designation statement contained in Box No. V, the applicant wishes to exclude any State(s) 
from the scope of that statement: in such case, write "Designations) excluded from precautionary designation statement" and indicate 
the name or two-letter code of each State so excluded. 

3. If the applicant claims, in respect of any designated Office, the benefits of provisions of the national law concerning non-prejudicial 
disclosures or exceptions to lack of novelty: in such case write "Statement concerning non-prejudicial disclosures or exceptions to 
lack of novelty" and furnish that statement below. 



Continuation of Box No. IV: Continuation of Box No. V: 

ALTHERR, Robert F. US Serial No.: 60/145,953 filed 28 July 1 999 (28.07.99) 

BANNER, Donald W. US Serial No.: 60/144,839 filed 21 July 1999 (21.07.99) 

BANNER, Pamela I. US Serial No.: 60/116,333 filed 19 January 1999 (19.01.99) 

BECKET, William W. 

FEDEROCHKO, Gary D. 

FISHER, William J. 

HONG, Patricia E. 

HOSCHEIT, Dale H. 

JACKSON, Thomas H. 

KAGAN, Sarah A 

McKIE. Edward F. Jr. 

MEDLOCK. Nina L. 

NIEGOWSKI, James A. 

PETERSON, Thomas L. 

POTENZA, Joseph M. 

SKERPON, Joseph M. 

SCHAD, Steven P. 

WOLFFE, Franklin D. 

WOLFFE, Susan A. 

WRIGHT, Bradley C. 

All members of th firm f BANNER & WITCOFF, LTD. at the address, telephon and telefacsimile numbers as indicated in 
Box No. IV. 



Form PCT/RO/101 (supplemental she t) (January 2000) 



See Notes to the request form 



Sheet No. 6 



B xNo. VI PRIORITY CLAIM 





Where e^^Bbp Plication is: 


Filing date 
f arli r application 
(day/month/year) 


Number 
of earfi r application 


national application: 
country 


regional 
application:* 
regional Office 


international 
application: 
receiving Office 


item(1) 28 July 1999 
(28.07.99) 


60/145,953 


US 






item (2) 21 July 1999 
(21.07.99) 


60/144,839 


US 






item (3) 19 January 1999 
(19.01.99) 


60/116,333 


US 







[X] The receiving Office is requested to prepare and transmit to the International Bureau a certified copy of the earlier application(s) 
(only if the earlier appfication was filed with the Office which for the purposes of the present international application is the 
receiving Office) identified above as item(s): m. (2) and (3) 

* Where the earfer apptcation is an ARIPO appication, it is mandatory to in<£cate in the Supplemental Box at least one country party to the Paris 
Convention for the Protection olf Industrial Property for which that eartier application was fifed (Rule 4. 10(b)(iQ). See Supplemental Box, 



B x No. VII INTERNATIONAL SEARCHING AUTHORITY 



Ch ice of International Searching Authority (ISA) frf 

two or mora International Searching Authorities are competent to 
carry out the International search, indicate the Authority chosen; 
the two-letter code may be used): 
ISA/EP 


Request to use results of earlier search; reference to that 
search (tf an earfer search has been carried out by or requested from the 
International Searching Authority): 

Date (day/month/year) Number Country (or regional Office) 


B x No. VIII CHECK LIST; LANGUAGE OF FILING 


This international application contains the following number 
of sheets: 

request : 7 sheets 
description (excluding 

sequence listing part) 31 sheets 
claims 3 sheets 
abstract 1 sheets 
drawings : 7 sheets 
sequence listing part 

of description 7 sheets 

Total number of sheets 56 sheets 


This international application is accompanied by the item(s) marked 
below: 

1. [X] fee calculation sheet (duplicate) 

2. [ ] separate signed power of attorney 

3. [ ] copy of general power of attorney; reference number, if any: 

4. [ ] statement explaining lack of signature 

5. [ ] priority documents) identified in Box No. VI as item(s): 

6. [ ] translation of international application into (language): 

7. [ ] separate indications concerning deposited microorganism or 

other biological material 

8. [ ] nucleotide and/or amino acid sequence listing in computer 

readable form 

9. [X] other (specify): Transmittal 


Figure of the drawings which should accompany the 
abstract 


Language of filing of the 

international application: ENGLISH 


Box No. IX SIGNATURE OF APPLICANT OR AGENT 


Next to each signaturejndicate the name of the person stoning andpe capacity in which the person signs (* such capacity is not obvious from reading the request) 


Sarah A*Xagan 

Agent for the Applicants) ^ — 





1. 


Date of actual receipt of the purported 
international application: 




2. Drawings: 


3. 


Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 




[ ] received: 
[ ] not received: 


4. 


Date of timely receipt of the required 
corrections under PCT Article 11(2): 






5. 


International Searching Authority (if two or 
more are competent): ISA/EP 


6. [ ] Transmittal of search copy delayed 





For International Bureau use only 
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For receiving Office use only 
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PCT 




rtt LALuULA 1 KJIM onttl 
Annex to th Requ st 


International application No. 


Applicant s or agents 

file refer nee 1107.85600 


Date stamp of the receiving 
Office 


Applicant 

THE JOHNS HOPKINS UNIVERSITY 




CALCULATION OF PRESCRIBED FEES 






1. TRANSMITTAL FEE 


240 | T 




2. SEARCH FEE 


990 | S 




International search to be carried out by EP 

(If two or more International Searching Authorities are competent In relation to the International 
appBcation t IncScate the name of the Authority which is chosen to cany out the International search.) 




^ I NTFR NATIONAL FEE 






Basic Fee 

The international application contains 56 sheets. 






first 30 sheets 


b,| 427 




26X10.00 

remaining sheets X additional amount = 


b,| 260 




Add amounts entered at b, and bj and enter total at B 






Designation Fees 

The international application contains ALL designations. 
8 x 92.00 

number of designation fees x amount of designation = 
fee payable (maximum 8) 






Add amounts entered at B and D and enter total at I 


1573 | I 




(Applicants from certain States are entitled to a reduction of 
75% of the international fee. Where the applicant is (or all 
applicants are) so entitled, the total to be entered at 1 is 25% 
of the sum of the amounts entered at B and O.) 






4. FEE FOR PRIORITY DOCUMENT <7f appfcable) 


45 | P 




5. TOTAL FEES PAYABLE 

Add amounts entered at T, S, 1 and P f 
and enter total in the TOTAL box 


TOTAL: USD $2848 




[ ] The designation fee is not paid at this time. 




MODE OF PAYMENT 






[X] authorization to charge [ ] bank draft [ ] coupons 
deposit account (see below) 

[ ] cash [ ] other (specify): 

PQ cheque 

[ ] revenue stamps 

[ ] postal money order 




DEPOSIT ACCOUNT AUTHORIZATION (this mode of payment may not be available at all receiving Offices) 
The RO/US [ ] is hereby authorized to charge the total fees indicated above to my deposit account 

[X] (this check-box may be marked only if the conditions for deposit accounts of the receiving Office so permit) is hereby 
authorized to charge any deficiency or credit any overpayment in the total fees indicated above to my deposit account 
[X] is hereby authorized to charge the fee for preparation and transmittal of the priority documeat trfthe International Bureau 
of WIPO to my deposit account dT^-v - /fl J / \ I / 


1 9-0733 1 9 January 2000 




Deposit Account Number Date (day/rnonth/year) 


. — ^ Signature: Sarah A. KagknrReg. No.: 32,141 



Form PCT/RO/1 01 (Annex) (January 2000) See Notes to the fee calculation sheet 



The demand must be filed directly with the competent International Preliminary Examining Authority or, if two or more Authorities are competent, 
with the one chosen by the applicant The full name or two-letter code of that Authority may be indicated by the applicant on the line below; 
IPEA/ EP_ 



CHAPTER II 



PCT 

DEMAND 

under Article 3 1 of the Patent Cooperation Treaty: 
The undersigned requests that the international application specified below be the subject of international 
preliminary examination according to the Patent Cooperation Treaty and hereby elects all eligible States 

(except where otherwise indicated). 

For International^ 



Box No. I IDENTIFICATION OF THE INTERNATIONAL APPLICATION 


Applicant's or agenf s file reference 
1107.85600 


International application No. 
PCT/USOO/00938 


International filing date (day/month/year) 
(18.01.00) 18 January 2000 


(Earliest) Priority date {day/month/year) 
(19.01.99) 19 January 1999 



Title of invention 

MAMMALIAN SERINE RACEMASE 



Box No. n APPLICANT(S) 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of 
country.) 

The Johns Hopkins University 
111 Marketplace 
Suite 906 

Baltimore, Maryland 21202 
United States of America 



Telephone No.: 



Facsimile No.: 



Teleprinter No.: 



State (that is, country) of nationality: US 



State (that is, country) of residence: US 



Name and address: (Family name followed by given name; for legal entity, full official designation. The address must include postal 

code and name of country.) 
SNYDER, Solomon H. 
c/o The Johns Hopkins University 
1 1 1 Market Place, Suite 906 
Baltimore, Maryland 21202 
United States of America 



State (that is, country) of nationality: US 



State (that is, country) of residence: US 



Name and address: (Family name followed by given name; for legal entity, full official designation. The address must include postal 

code and name of country.) 
WOLOSKER, Herman 
c/o The Johns Hopkins University 
1 1 1 Market Place, Suite 906 
Baltimore, Maryland 21202 
United States of America 



State (that is, country) of nationality: US 



State (that is, country) of residence: US 



Further applicants are indicated on a continuation sheet. 



Form PCT/IPEA/401 (first sheet) (July 1 998; reprint July 2000) See Notes to the demand form 



Sheet No. 2 



International application No. 
PCT/US00/00938 



Continuation of Box No. II APPLICANT(S) 



If none of the following sub-boxes is used, this sheet should not to be included in the demand 

Name and address: (Family name followed by given name; for a legal entity, full official designation. The address must include postal 
code and name of country.) 

SHETH, Kevin 

c/o The Johns Hopkins University 
111 Market Place 
Suite 906 

Baltimore, Maryland 21202 
United States of America 



State (that is, country) of nationality: US 



State (that is, country) of residence: US 



Name and address: (Family name followed by given name; for a legal entity, full official designation. The address must include postal* 

code and name of country.) 
MASAAKI, Takahashi 
c/o The Johns Hopkins University 
111 Marketplace 
Suite 906 

Baltimore, Maryland 21202 
United States of America 



State (that is, country) of nationality: US 



State (that is, country) of residence: US 



Name and address: (Family name followed by given name; for a legal entity, full official designation. The address must include postal 

code and name of country.) 
MO THE T, Jean-Pierre 
c/o The Johns Hopkins University 
111 Marketplace 
Suite 906 

Baltimore, Maryland 21202 
United States of America 



State (that is, country) of nationality: US 


State (that is, country) of residence: US 


Name and address: (Family name followed by given name; for a legal entity, full official designation. The address must include postal 


code and name of country.) 




BRADY, Jr. Roscoe O. 




c/o The Johns Hopkins University 




111 Marketplace 




Suite 906 




Baltimore, Maryland 21202 




United States of America 




State (that is, country) of nationality: US 


State (that is, country) of residence: US 


J^i Further applicants are indicated on another continuation sheet. 
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International application No. 



FCT/USOO/00938 



Continuation of Box No. U APPLICANT(S) 


If none of the following sub-boxes is used, this sheet should not to be included in the demand 


Name and address: (Family name followed by given name; for a legal entity, full official designation. The address must include postal 


} , code and name of country.) 




FERRIS, Christopher D. 




c/o The Johns Hopkins University 




111 Market Place 




Suite 906 




Baltimore, Maryland 21202 




United States of America 




State (that is, country) of nationality: US 


State (that is, country) of residence: US 


Name and address: (Family name followed by given name; for a legal entity, full official designation. The address must include postal 


code and name of country.) 




State (that is, country) of nationality: 


State (that is, country) of residence: 


Name and address: (Family name followed by given name; for a legal entity, full official designation. The address must include postal 


code and name of country.) 




State (that is, country) of nationality: 


State (that is, country) of residence: 


Name and address: (Family name followed by given name; for a legal entity, full official designation. The address must include postal 


code and name of country.) 




State (that is, country) of nationality. US 


State (that is, country) of residence: US 


1 1 Further applicants are indicated on another continuation sheet. 
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Internationa] application No. 




PCT/USOO/00938 



Box No. m AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The following person is [X] agent [ ] common representative 

and [X] has been appointed earlier and represents the applicants) also for international preliminary examination. 
[ ] is hereby appointed and any earlier appointment of (an) agent(s)/common representative is hereby revoked. 



[ ] is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition to the 
agent(s)/common representative appointed earlier. 



Name and address: (Family name followed by given name; for a legal entity, full official 

designation. The address must include postal code and name of country.) 

KAGAN, Sarah A. 
BANNER & WTTCOFF, LTD. 
1001 G Street, N.W. 
Eleventh Floor 
Washington, D.C. 20001 
United States of America 


Telephone No.: 
(202) 508-9100 


Facsimile No.: 
(202) 508-9299 


Teleprinter No.: 
N/A 


[ ] Address for Correspondence: Mark this check-box where no agent or common representative is/has been appointed and the space above 
is used instead to indicate a special address to which correspondence should be sent 


Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 



Statement concerning amendments: * 



1 . The applicant wishes the international preliminary examination to start on the basis of: 

[X] the international application as originally filed 

the description [X] as originally filed 

[ ] as amended under Article 34 

the claims [X] as originally filed 

[ ] as amended under Article 19 (together with any accompanying statement) 
[ ] as amended under Article 34 

the drawings [X] as originally filed 

[ ] as amended under Article 34 



2. [ ] The applicant wishes any amendment to the claims under Article 1 9 to be considered as reversed. 

3. [ ] The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months from 

the priority date unless the International Preliminary Exarnining Authority receives a copy of any amendments made under Article 19 
or a notice from the applicant that he does not wish to make such amendments (Rule 69.1(d)). (This check-box may be marked only 
where the time limit under Article 19 has not yet expired). 

* Where no check-box is marked, international preliminary examination will start on the basis of the international application as originally 
filed or, where a copy of amendments to the claims under Article 19 and/or amendments of the international application under Article 34 
are received by the International Preliminary Examining Authority before it has begun to draw up a written opinion or the international 
preliminary examination report, as so amended. 

Language for the purposes of international preliminary examination: ENGLISH 

[X] which is the language in which the international application was filed. 

j ) which is the language of a translation furnished for the purposes of international search. 

[ ] which is the language of publication of the international application. 

[ ] which is the language of the translation (to be) furnished for the purposes of international preliminary examination. 

Box No. V ELECTION OF STATES 

The applicant hereby elects all eligible States {that is, all States which have been designated and which are bound by Chapter II of the 
POT) excluding the following States which the applicant wishes not to elect: 
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Sheet No. 5 



International application No. 
PCTAJSOO/00938 



The demand is accompanied by the following elements, in the language referred to in Box 
No. IV, for the purposes of international preliminary examination: 


j Exarriini^A^ v 






received* .;; 


: : hot received : \ : - 


1 . translation of international application 


sheets 






2. amendments under Article 34 : 


sheets 






3. copy (or, where required, translation) of 
amendments under Article 19 


sheets 


if r ;•: t i .v'; : ,; 




4. copy (or, where required, translation) of 
statement under Article 1 9 


sheets 






5. letter : 


sheets 






6. other (specify) • 


sheets 







The demand is also accompanied by the item(s) marked below: 

1. [X] fee calculation sheet 

2. [ ] separate signed power of attorney 

3. [ ] copy of general power of attorney, reference 

number, if any: 



4. [ ] 
5- I ] 

6. [ ] 



statement explaining lack of signature 

nucleotide and/or amino acid sequence 
listing in computer readable form 

other (specify): 



Box No. Vn SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not 
obvious from reading the demand). 



Sarah A. Kagan 
Agent for the Applicants) 



AnnlienntiV* ^— ' 



^^rlrrternationalPjP^ 



I;.'-' Date of actual receipt of DEMAND: 



. A^s^ date of rc^ir^ofid«iiat^ due !'i 



; 3.!; ^Th^^of 19 ^"tos 

from ^the priority date and $tem 4 5r, teJo\tf j Socs. not apply : 



g;4l- • .; ; g : j , i:,Trte date ;bf receipt of thel^^ d:is TOTIHEbt the period of 19 rrklialha from &e priority date as «xtcfkfe4 tiy ^ Virtue of Rate 80,5, : ; : 



■ 5 J | ] Although -tbe date of receipt of the demand: is after the; expiration' pf 1 9 rrwrithsifrpni t£e priority date, the tleky in. arrival is ; 

.;Q ."i^:'.:----! EX^S^pursuant'to^le 8?;4&--:V v \. =:^::vx: : ;J. /;j4'<".v.TB"%.-^.^ w.^A-r-'J^^ :::=..-:.=. :i!.E^'...ij=JJ.:l 



For International Bureau use only 



] 



: Demand received from JPBA on: ■ , 
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CHAPTER II 



PCT 



FEE CALCULATION SHEET 
Annex to the Demand for international preliminary examination 



International 

application No. PCT/US00/00938 



Applicant's or agent* s 

file reference 1 1 07.85600 



Applicant 

The Johns Hopkins University 



For International Preliminary Exami ning Authority use only 



Calculation of prescribed fees 

1. Preliminary examination fee EUR 1 ,533 



2. Handling fee (Applicants from certain States are 
entitled to a reduction of 75% of the handling fee. 
Where the applicant is (or all applicants are) so 
entitled, the amount to be entered at His 25% of 

the handling fee.) EUR 147 




3. Total of prescribed fees 

Add the amounts entered at P and H 

and enter total in the TOTAL box EUR 1 .680 



[H] 



TOTAL 



Mode of Payment 

[ 1 authorization to charge deposit account 
with the IPEA (see below) 

[ ] cheque 

[ ] postal money order 

[ X] bank draft 



[ ] cash 

[ ] revenue stamps 

[ ] coupons 

[ ] other (specify): 




Deposit Account Authorization (this mode of payment may not be available at all IPEAs) 

The IPEA/ EP. [ ] is hereby authorized to charge the total fees indicated above to my deposit account 

[ ] (this check-box may be marked only if the conditions for deposit accounts of the IPEA so permit) is hereby 
authorized to charge any deficiency or credit any overpayment in the total fees indicated above to my deposit 
account. 
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INTERN^^pNAL SEARCH REPORT 

.tlonal Application No 

I PCT/US 00/00938 



A. CLASSIFICATION OF SUBJECT MATTER , , 

IPC 7 C12N15/61 C12N9/90 C12N15/85 C12N5/10 C12Q1/533 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C12N C12Q 



Documentation searched other than minimum documentation to the extent that such documents are included In the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • , 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


TAKUMA U0 ET AL.: "Occurrence of 


1-13 




pyrldoxal 5 '-phosphate-dependent Serine 






racemase In silkworm, Bombyx mori" 






BIOCHEMICAL AND BIOPHYSICAL RESEARCH 






COMMUNICATIONS , 






v vol. 246, no. 1, 8 May 1998 (1998-05-08), 






pages 31-34, XP002135965 






ORLANDO, FL US 






abstract 






page 32, right-hand column, paragraph 2 






-page 33, left-hand column, paragraph 3 






page 34, left-hand column, last paragraph 




X 


GB 2 048 266 A (MITSUIT0ATSU CHEMICALS) 


1-6, 




10 December 1980 (1980-12-10) 


9-11,24, 






28,32-38 




page 2, line 16 - line 50 






-/-- 





Further documents are listed in the continuation of box C. 



ID 



Patent family members are listed in annex. 



° Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

■E" earlier document but pubfished on or after the international 
filing date 

"V document which may throw doubts on priority datm(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

■p* document published prior to the international filing date but 
later than the priority date claimed 



*T* later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
tavotve an inventive step when the document is taken aione 

■Y" document of partlcLriar retevaoce; the claimed invention 

cannot be considered to invoh/e an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art 

"V document member of the same patent family 



Date of the actual completion of the international search 

9 May 2000 


Date of mailing of the international search report 

23/05/2000 


Name and mailing address of the ISA 

European Patent Office, P.B. 581 8 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (431-70)340-2040, Tx. 31 651 epo rt. 
Fax: (+31-70) 340-3016 


Authorized officer 

Montero Lopez, B 
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itlonal Application No 

PCT/US 00/00938 



C.<Contlnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



p,x 



p,x 



DAVID S. DUNLOP ET AL.: "The origin and 
turnover of D-Serine in brain" 
BIOCHEMICAL AND BIOPHYSICAL RESEARCH 
COMMUNICATIONS, 

vol. 235, no. 1, 9 June 1997 (1997-06-09), 
pages 26-30, XP002135966 
ORLANDO, FL US 
abstract 

page 30, right-hand column, paragraph 2 - 
paragraph 3 

HERMAN WOLOSKER ET AL.: "Serine racemase: 
a glial enzyme synthesizing D-Serine to 
regul ate glutamate-N-methyl-D-aspartate 
neurotr an sm1 s s i on " 

PROCEEDINGS OF THE NATIONAL ACADEMY OF 
SCIENCES OF USA, 
vol. 96, no. 23, 

9 November 1999 (1999-11-09), pages 
13409-13414, XP002135967 
WASHINGTON US 

page 13410, left-hand column, paragraph 5 
-page 13413, right-hand column, paragraph 
2; figure 1 

HERMAN WOLOSKER ET AL.: "Purification of 

Serine racemase: Bioynthesis of the 

neuromodulator D-Serine" 

PROCEEDINGS OF THE NATIONAL ACADEMY OF 

SCIENCES OF USA, 

vol. 96, no. 2, 

19 January 1999 (1999-01-19), pages 
721-725, XP002135968 
WASHINGTON US 

page 722, right-hand column, paragraph 3- 
-page 725, left-hand column, last 
paragraph 



1-13 



1-38 



1-13, 
32-38 
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Information on patent family members 



«tIonal Application No 

PCT/US 00/00938 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


GB 2048266 A 


10-12-1980 


JP 


56134992 


A 


Z2-1Q-1981 




JP 


1207308 


C 


H-Ob-1984 




JP 


55148095 


A 


18-1 1-1980 




JP 


57031438 


B 


f\c t\~7 i noo 




JP 


56005098 


A 


on m i rt o i 
^0-01-1981 




JP 


61000070 


B 


Uo-01-198o 




AU 


530435 


B 


1 A AT 1 rtOO 

14-07-1983 




All 




A 
n 


1 *> 11 i r\Qn 

13-11-1980 




CA 


1128443 


A 


Z/-0/-198Z 




CH 


642947 


A 


15-05-1984 




DE 


3017861 


A 


22-01-1981 




FR 


2456140 


A 


05-12-1980 




IT 


1145337 


B 


05-11-1986 




MX 


6037 


E 


08-10-1984 




NL 


8002603 


A 


11-11-1980 




US 


4335209 


A 


15-06-1982 
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PATENT COOPERATION TRF TY 



From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 

KAGAN, Sarah A. 
BANNER & WITCOFF, LTD. 
1001 G Street, N.W. 
Eleventh Floor 

Washington, DC 20001-4597 
ETATS-UNIS D'AMERIQUE 



0 1 10 Z 



/» -/..PR 



! 6 



PCT 



5^ 



NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



ftlOAJL 



(PCT Rule 71.1) 



Date of mailing 
(day/month/year) 



09.04.2001 



Applicant's or agent's file reference 
1107.85600 


IMPORTANT NOTIFICATION 


International application No. 
PCT/US0O/OO938 


International filing date (day/month/year) 
18/01/2000 


Priority date (day/month/year) 
19/01/1999 


Applicant 

THE JOHNS HOPKINS UNIVERSITY 



1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 



2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 



3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 



Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 



For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 



Name and mailing address of the IPEA/ 


Authorized officer 




European Patent Office - P.B. 581 8 Patentlaan 2 


Sinanovic, E 


1 J J 


JjjS) NL-2280 HV Rijswijk - Pays Bas 
Ity* Tel. +31 70 340 - 2040 Tx: 31 651 epo nl 






Fax: +31 70 340-3016 


Tel.+31 70 340-2672 
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TENT COOPERATION TRI 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
1107.85600 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/US00/00938 


International filing date (day/month/year) 
18/01/2000 


Priority date (day/month/year) 
19/01/1999 


International Patent Classification (IPC) or national classification and IPC 
C12N 15/61 


Applicant 

THE JOHNS HOPKINS UNIVERSITY 



1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 7 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 



I 




II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 




VIII 





Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 

Certain documents cited 

Certain defects in the international application 



Date of submission of the demand 
07/08/2000 


Date of completion of this report 
09.04.2001 


Name and mailing address of the international 
preliminary examining authority: 

^ European Patent Office - P.B. 5818 Patentlaan 2 
XTO NL-2280 HV Rijswijk - Pays Bas 
Z&r* Tel. +31 70 340 - 2040 Tx: 31 651 epo nl 
Fax: +31 70 340-3016 


Authorized officer ^^r~^ 

/ ^^%. 

Montero Lopez, B (f j) 
Telephone No. +31 70 340 3739 



Form PCT/IPEA/409 {cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/US00/00938 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70.17).): 

Description, pages: 

1-31 as originally filed 

Claims, No.: 

1 -38 as originally filed 

Drawings, No.: 

1-7 as originally filed 

Sequence listing part of the description, pages: 

1-7, as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

K furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

H The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 



Form PCT/IPEA/409 (Boxes l-VIU, Sheet 1) (July 1998) 
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EXAMINATION REPORT 



International application No. PCT/US00/00938 



□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


4-8, 12-38 




No: 


Claims 


1-3 9-11 


Inventive step (IS) 


Yes: 


Claims 


4-6 




No: 


Claims 


1-3, 7-38 


Industrial applicability (IA) 


Yes: 


Claims 


1-38 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

Reference is made to the following document: 

D1: Biochemical and Biophysical Research Communications, 1998, vol. 246, No. 
1, pages 31-34. 

1. The underlying application refers to a Serine Racemase. 

2. Document D1 , which is considered to represent the most relevant state of the art, 
discloses (cf. page 32, col. right, par. 3 - page 33, col. left, par. 1) a silkworm Serine 
Racemase which has a specific activity in the conversion of L- to D-Serine of 1.1 
units/mg. This corresponds, according to the definition of the assay for Serine 
Racemase disclosed in page 32, col. right, par. 2, to 0.06 j^mol/mg/hour. 

2.1 . In addition to the feature relating to the specific activity of the enzyme, claims 
1 , and 9-11 attempt to define a product, an enzyme, according to the process to 
obtain it (of mammalian origin). However, the method of preparation does not 
impart any limitation to the product. A claim directed to a product according to the 
process to obtain the same is therefore construed as a claim to the product as 
such and the features relating to the process are entirely disregarded. 

2.2. For the reasons specified above, the Serine Racemase disclosed in D1, 
showing a specific activity of 0.06 |amol/mg/hour, is prejudicial for the novelty of 
claims 1-3 and 9-11, which therefore do not comply with the requirements of 
Article 33(2) PCT. 

3. Claims 4-6 specify the activity of the enzyme being at least 1 |umol L-Serine/mg/hour. 
No such enzyme has been disclosed in the state of the art and therefore claims 4-6 are 
novel and comply with the requirements of Article 33(2) PCT. 



PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 
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EXAMINATION REPORT - SEPARATE SHEET 



3.1 . Document D1 , which is considered to represent the most relevant state of the 
art, discloses (cf. page 32, col. right, par. 3 - page 33, col. left, par. 1) a silkworm 
Serine Racemase which has a specific activity in the conversion of L- to D-Serine 
of 0.06 jamol/mg/hour. This activity is significantly lower than the activity of the 
enzymes claimed in claims 4-6. No hint exists in the state of the art which would 
allow the skilled person to obtain a serine racemase showing the claimed specific 
activity and therefore claims 4-6 are considered to involve an inventive step and to 
comply with the requirements of Article 33(3) PCT. 

4. Claims 7, 8, 12, 13 further define the Serine Racemase by reference to its amino 
acid sequence. Since document D1 does not disclose the amino acid sequence of the 
enzyme, claims 7, 8, 12 and 13 are novel and meet the requirements of Article 33(3) 
PCT. 

4.1. However, document D1 does specify the interest of determining the amino 
acid sequence of the enzyme (page 34, col. left, par. 3). The sequencing of a 
protein identified in the state of the art is a matter of routine for the skilled person 
which does not involve any inventive step. Claims 7, 8, 12 and 13, therefore do 
not involve an inventive step and do not comply with the requirements of Article 
33(3) PCT. 

5. Claims 14-31 relate to the polynucleotide encoding the Serine Racemase, as well as 
expression vectors and host cells comprising the same and their use for producing the 
enzyme. Such embodiments have not been disclosed in the state of the art and 
therefore claims 14-31 are novel according to Article 33(2) PCT. 

5.1 . However, document D1 suggests that the identification of the gene encoding 
the Serine Racemase may provide useful means for studying the role of D-Serine 
in mammalian brain (page 34, col. left, par. last). The skilled person would so be 
inevitably prompted to attempt the identification of the polynucleotide encoding the 
enzyme disclosed in D1 , which he would put into practice by applying standard 
techniques in the art without the need of exercising any inventive step. 
Consequently, claims 14-31 do not involve an inventive step and do not meet the 
requirements of Article 33(3) PCT. 
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6. Claims 32-38 refer to the use of the Serine Racemase in a screening method to 
identify candidate therapeutic agents, not specifically disclosed in the state of the art 
and comply with the novelty requirements of Article 33(2) PCT. 

6.1. However, such a screening process as disclosed in claims 32-38 constitutes 
a standard method in the art which the skilled person would apply without the 
need of exercising any inventive skill. Consequently, claims 32-38 do not involve 
an inventive step and do not meet the requirements of Article 33(3) PCT. 

Re Item VII 

Certain defects in the international application 

1. Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the document D1 is not mentioned in the description, nor is this document 
identified therein. 

Re Item VIII 

Certain observations on the international application 

1. Claims 1, 13, 14 and 20 refer to "isolated" proteins and polynucleotides. Claims 14 
and 20 refer as well to a "purified" polynucleotide. The applicant is kindly reminded that 
the degree of isolation or purification is not a technical feature of a preparation and the 
terms "isolated" and "purified" are therefore disregarded (Article 6 PCT). 

2. Claims 1, 9-11, 13, 14, 20, 24, and 28-38 attempt to define a product, a protein, 
according to the process to obtain it (of mammalian, mouse, rat or human origin). 
However, the method of preparation does not impart any limitation to the product. A 
claim directed to a product according to the process to obtain the same is therefore 
construed as a claim to the product as such. In the present case, the product would be 
better defined in terms of its own structural features, such as its amino acid sequence 
(Article 6 PCT). 
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3. Claims 1-6, 13 and 38, which define an enzyme with reference to its specific activity, 
do not meet the requirements of Article 6 PCT in that the matter for which protection is 
sought is not clearly defined. The expression "specific activity" does not enable the 
skilled person to determine precisely the scope of the claim. The "specific activity" is 
defined in page 5 of the description, lines 21-25, with reference to Example 2 and other 
methods known in the art. It is therefore not clear in which conditions the specific 
activity is determined, which renders the scope of these claims unclear, contrary to 
Article 6 PCT. 

4. Claims 1-6, 9-11, 14, 15, 21, 24, 28, and 32-38, 22-26, and 29 are defined merely in 
terms of an unclear functional feature (specific activity) and a process for preparation 
(mammalian origin). Such a definition renders the scope of the claims unclear and lacks 
the characterising features necessary for the adequate definition of the invention. The 
subject-matter of these claims is defined by merely stating an obviously desirable effect 
in view of the prior art, that is to provide a mammalian Serine Racemase (see page 34, 
col. left, last par. of D1). The present formulation of the claims in terms of functional 
features which merely state a desirable aim to be achieved and do not provide the 
necessary characterising features to solve the problem posed renders the scope of the 
claims unclear contrary to Article 6 PCT. 
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From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 



Date of mailing (day/month/year) 

16 November 2000 (16.11.00) 



Applicant's or agent's file reference 
1107.85600 



To: 




KAGAN, Sarah, A. 
Banner & Witcoff, Ltd 
11th floor 
1001 G Street, N.W. 
Washington, DC 20001-4597 
ETATS-UNIS D'AMERIQUE 



IMPORTANT NOTIFICATION 



International application No. 
PCT/US00/00938 



International filing date (day/month/yea r) 

18 January 2000(18.01.00) 



1. The following indications appeared on record concerning: 

| | the inventor | | the agent 



X the applicant 



| | the common representative 



Name and Address 

THE JOHNS HOPKINS UNIVERSITY 

SCHOOL OF MEDICINE 

Suite 906 

111 Market Place 

Baltimore, MD 21202 

United States of America 



State of Nationality 
US 



State of Residence 
US 



Telephone No. 



Facsimile No. 



Teleprinter No. 



2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 



| | the person 



the 



name | | the address | | the nationality | | the residence 



Name and Address 

THE JOHNS HOPKINS UNIVERSITY 

Suite 906 

111 Market Place 

Baltimore, MD 21202 

United States of America 



State of Nationality 

US 



State of Residence 
US 



Telephone No. 



Facsimile No. 



Teleprinter No. 



3. Further observations, if necessary: 



4. A copy of this notification has been sent to: 
| X | the receiving Office 
[ | the International Searching Authority 



| | the designated Offices concerned 
| X| the elected Offices concerned 
I I other: 





The International Bureau of W1PO 


Authorized officer \ \ ^ 




34, chemin des Colombettes 


R. Chrem 


1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/306 (March 1994) 



003664115 
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From the INTERNATIONAL BUREAU 



# 



PCT/US00/00938 



' 'V-ff-D' PCT 

INFORMATION CONCERNING ELECTED 
OFFICES NOTIFIED OF THEIR ELECTION 

(PCT Rule 61.3) 


To: 

KAGAN, Sarah, A. 

Banner ot vviicott, liq. £ y 7ui\i) 
11th floor UsJ 
1001 G Street, N.W. T V 

Washington, DC 20001-4597 -* D. 
ETATS-UNIS D'AMERIQUE 


Date of mailing (day/month/year) 

12 September 2000 (12.09.00) 




Applicant's or agent's file reference 

1107.85600 


IMPORTANT INFORMATION 


International application No. 
PCT/US00/00938 


International filing date (day/month/year) 

18 January 2000 (18.01.00) 


Priority date (day/month/year) 

19 January 1999 (19.01.99) 


Applicant 

THE JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICINE et al 



1. The applicant is hereby informed that the International Bureau has, according to Article 31(7), notified each of the following 
Offices of its election: 

AP iGH^M^E^S^W^SD^USZ^UCZW 

EP rAT^E^H^DE^K^S^I^R^GB^RJEJT^U^CNUP^SE 

National lAU^CCA^NXZ^DEJUJ^KP^KR^N^O^NZ^URO^RU^E^K^US 

2. The following Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

EA :AM,AZ3Y,KG,KZ,MD,RU,TJ/TM 

OA iBF^J^F^CC^CM^A^N^W^MUMR^NE^N^TD^TG 

National iAE^AUAM^AZ^BA^B^R^Y^H^CR^U^K^M^E^S^IGB^GD^GE^H, 

gm,hr,hujd,injs,ke,kg,kz,lc^k,lr,ls,l^ 
scslsutj^m^r^tt^ua^cuz^n^u^a^w 

3. The applicant is reminded that he must enter the "national phase" before the expiration of 30 months from the priority date 

before each of the Offices listed above. This must be done by paying the national fee(s) and furnishing , if prescribed, a 
translation of the international application {Article 39(1)(a)), as well as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1). 

Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed information about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume II 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent. 



The International Bureau of WIPO 


Authorized officer: 






34, chemin des Colombettes 


Juan Cruz 




1211 Geneva 20, Switzerland 


Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 
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KAGAN, Sarah A. 
BANNER & WITCOFF, LTD 
1001 G Street, N.W. 
Eleventh Floor 
Washington, DG 20001-4597 r *> 
ETATS-UNIS D 1 AMERIQUE ' a,t 
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Date of mailing 

(dayimonth/year) | Q8, Q() 


Applicant's or agent's file reference 

1107.85600 


REPLY DUE 

See paragraph 1 below 


International application No. 
PCT/ US 00/ 00938 


International filing date ( day j mo nth [year) 
18/01/2000 


Applicant 

THE JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICINE 



1. REPLY DUE within ^ 

I [ NO REPLY DUE 



months/o^s from the above date of mailing 



2. COMMUNICATION: 



For completeness of the international records 
please clarify whether the official denomination of the 
first Applicant includes the part "School of Medicine" 
(cf. Request PCT/RO/101) 

and also 

whether the indication "Jr." should be part of the name of 
Applicant BRADY, R. O. 



Thank you 



Name and mailing address of the I PEA/ 



European Patent Office, P. 8. 5818 Patentlaan 2 
NL-2280 HV Rijswijk - Netherlands 
Tel.: (+31-70) 340-2040, Tx. 31 651 epo nl 
Fax: ( + 31-70) 340-3016 



Authorized officer 



G.L.M. Kruydenberg 
070 - 3402277 
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From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To; 



KAGAN, Sarah A. 
BANNER & WITCOFF, LTD. 
1001 G Street, N.W. 
Eleventh Floor 
Washington, DC 20001-4597 
ETATS-UNIS D'AMERIQUE 



PCT 



NOTIFICATION OF RECEIPT 
OF DEMAND BY COMPETENT INTERNATIONAL 
PRELIMINARY EXAMINING AUTHORITY 

(PCT Rules 59.3(e) and 61.1(b), First sentence 
and Administrative Instructions, Section 601(a)) 





Date of mailing 4 £ no r\r\ 
(day/monthfyear) 1 0. W>. (JU 


Applicant's or agent's file reference 

1107.85600 


IMPORTANT NOTIFICATION 


International application No. 

PCT/ US 00/ 00938 


International filing date (day/monthfyear) 
18/01/2000 


Priority date ( day/monthfyear) 
19/01/1999 


Applicant 

THE JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICINE 



The applicant is hereby notified that this International Preliminary Examining Authority considers the following date as the 
date of receipt of the demand for international preliminary examination of the international application: 

07/08/2000 



This date of receipt is: 

\^\ ^ the actual date of receipt of the demand by this Authority (Rule 61.1(b)), 

| | the actual date of receipt of the demand on behalf of this Authority (Rule 59.3(e)). 



□ 



| | the date on which this Authority has, in response to the invitation to correct defects in the demand 
(Form PCT/I PEA/404), received the required corrections. 

ATTENTION: That date of receipt is AFTER the expiration of 19 months from the priority date. Consequently, the 
election(s) made in the demand does (do) not have the effect of postponing the entry into the national phase until 30 
months from the priority date (or later in some Offices) (Article 39(1)). Therefore, the acts for entry into the national 
phase must be performed within 20 months from the priority date (or later in some Offices) (Article 22). For details, see 
the PCT Applicant's GuiW^Volume II. 



| | (If applicable) This notification confirms the information given by telephone, facsimile transmission or in person 



4. Only where paragraph 3 applies, a copy of this notification has been sent to the International Bureau. 



Name and mailing address of the I PEA/ 



European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk - Netherlands 
Tel.: ( + 31-70) 340-2040, Tx. 31 651 epo nl 
Fax: (+31-70) 340-3016 



Authorized officer 

KRUYDENBERG G L M 

Tel. (+31-70) 340-2277 
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From the INTERNATIONAL BUREAU 



PCT 



NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



To: 



KAGAN, Sarah, A. 
Banner & Witcoff, Ltd. 
11th floor f—*,- 
1001 G Street, N.W. 
Washington, DC 20001-4597 
ETATS-UNIS D'AMERIQUE • 



Date of mailing (day/month/year) 

27 July 2000 (27.07.00) 






Applicant's or agent's file reference 
1107.85600 


IMPORTANT NOTICE 


International application No. 
PCT/USOO/00938 


International filing date (day/month/year) 

18 January 2000(18.01.00) 


Priority date (day/month/year) 

19 January 1999 (19.01.99) 


Applicant 

THE JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICINE et al 



1 . Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,JP,KP,KR,US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AE^UAM^AT.AZ^BB^G^R^ 
GE,GH,GM,HR,HUJDJUNJS,KE,KG,KZ,LC,LK,LR,LS,^ 

N^OA^UPT^RO^RU^SD^SBSG^LSK^UTJ^MTRxTT^TZJJA.UG.UZ^VN^U^ZW 
The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
27 July 2000 (27.07.00) under No. WO 00/43526 



REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 
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The International Bureau of WIPO 


Authorized officer 






34, chemin des Colombettes 


J. Zahra 




1211 Geneva 20, Switzerland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 
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BANNER & WITCOFF, LTD. 

Attn. KAGAN, Sarah A. »UY 4 tluu 

1001 G Street, N.W. 

Eleventh Floor , Tp 
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UNITED STATES OF AMERICA 
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COMMUNICATION IN CASES FOR WHICH 



Date of mailing 
(day/month/year) 



15/05/2000 



Applicant's or agent's file reference 

1107.85600 



REPLY DUE 



See paragraph 1 below 



International application No. 

PCT/ US 00/00938 



International filing date 
( day/m on th/year) 



18/01/2000 



Applicant 

THE JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICINE 



within 



rXXdBi/days from the above date of mailing 



1. Q REPLY DUE 
[)T| NO REPLY DUE 

2. COMMUNICATION: 

Please find enclosed a new copy of the Notification of Decision Concerning 
Request for Rectification (Form PCT/ISA/217) . 

The new substitute pages are stamped with the right Rule 91 stamp 
(English instead of French). 

Kind regards, 



Name and mailing address of the International Searching Authority 
European Patent Office, P.B. 5818 Patentlaan 2 
yrtU NL-2280 HV Rijswijk 

S/JJ Tel. (+31 -70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+3t-70) 340-3016 



Authorized officer 

Barbara Klaver 
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International Application No. International Filing D 
PCT/US00/00938 18 January 2000 


ate Priority Date Claimed 
19 January 1999 


Title of Invention 

MAMMALIAN SERINE RACEMASE 




Applicant(s) 

THE JOHNS HOPKINS UNIVERSITY 




VIA FEDERAL EXPRESS 

Zorka Bota, Authorized Officer 
EUROPEAN PATENT OFFICE 
P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk 
NETHERLANDS 

STATEMENT ACCOMPANYING SEQl 


> 

Attn.: ISA/EP 
JENCE LISTING 



Dear Sir: 

The undersigned hereby states that the Sequence 
herewith does not include matter which goes beyond th^ 
filed and that the information recorded on the diskette 
is identical to the written Sequence Listing. 



Listing submitted concurrently 
content of the application as 
submitted concurrently herewith 



Respectfully submitted, 



Date; 21 April 2000 



Lisa M. 
Agent for the 
Reg. No. 42,653 



Hemmendinger u 
Applicants 



Banner & Witcoff, Ltd. 
I OO I G Street, N.W. 
Eleventh Floor 

Washington, D.C. 2000I-4597 
United States of America 
(202) 508-9 I OO 



IN THE EUROPEAN RATI 



Our File No.: 1107.85600 
NT OFFICE 



International Application No. 
PCT/US00/00938 



International Filing 
18 January 2000 



q>ate Priority Date Claimed 
19 January 1999 



Title of Invention 

MAMMALIAN SERINE RACEMASE 



Appiicant(s) 

THE JOHNS HOPKINS UNIVERSITY 



VIA FEDERAL EXPRESS 



Zorka Bota, Authorized Officer 
EUROPEAN PATENT OFFICE 
P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk 
NETHERLANDS 



Attn.: ISA/EP 



TRANSMITTAL LETTER 



Dear Sir: 

In response to the Invitation, Form PCT/ISA/225, 
April 2000, a Sequence Listing in paper (2 sheets) and 
statement to accompany the Sequence Listing are 
international application. 



mailed from the ISA/EP on 03 
machine readable form and a 
enclosed for the above-identified 



Respectfully submitted, 



Date: 21 April 2000 



Lisa M. Hemmfendinger 
Agents for the Applicants 
Reg. No. 42,653 



Banner & Witcoff, Ltd. 
I OO I G Street, N.W. 
Eleventh Floor 

Washington, D.C. 2000I-4597 
United States of America 
(202) 508-9 I OO 
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INTERNATIONAL SEARCHING AUTHORITY 



THE EUROPEAN PATENT OFF 



Docket No. 1 107.85600 



In the International Application of: 

The Johns Hopkins University ) Atty 

Serial No. PCT/US 00/0093 8 
Filed: 1 8 January 2000 
For: Mammalian Serine Racemase 

REQUEST TO RECTIFY OBVTOUS ERRORS UNftFR PCT RUT F Qt 1 



CE 



of FIG. 7. In the application as 



International Searching Authority 
European Patent Office 

Sir or Madam: 

Applicant respectfully requests permission to correct three obvious errors in the PCT 
application referenced above. 

The first error is at page 4, line 27 in the Brief Description 
filed, FIG. 7 is described as depicting the "complete coding sequence of mouse serine racemase 
(SEQ ID NO:9) . . . SEQ ID NO:9, however, is not the coding sequence of mouse serine 
racemase, but is clearly labeled as a Homo sapiens DNA sequence (see page 40 of the originally filed 
sequence listing). Moreover, as can be seen from a visual companson of the coding sequence in 
FIG. 7 and the DNA sequence shown in SEQ ID NO:9, these two sequences are not the same. 

The second error is in the sequence listing originally filed 
contain the coding sequence of mouse serine racemase shown in FIG. 7 and referred to at page 4, 
line 27. 



1 



0: 1 1 . Inclusion of this sequence 



The third obvious error is in the title of the application listed on the first page of the Sequence 
Listing. The title on that page reads "Mammalian Serine Proteas<|," rather than "Mammalian Serine 
Racemase." 

Applicant would like to correct these obvious errors by providing a substitute sequence 
listing and by providing a substitute page 4. The substitute sec uence listing includes the coding 
sequence of mouse serine racemase shown in FIG. 7 as SEQ ID N< 
as SEQ ID NO:l 1 is obvious because the coding sequence of mouse serine racemase is provided in 
FIG. 7, as stated on page 4. The title of the application also is corrected in the substitute sequence 
listing, from "Mammalian Serine Protease" to "Mammalian Serin 5 ! 
is obvious, as the subject matter to which the application is directed is clearly mammalian serine 
racemase, not serine protease. 

Substitute page 4, line 27 refers to SEQ ID NO: 1 1 as thd 
racemase. This correction is obvious because there is only one nucleotide sequence shown in FIG. 
7 and that particular nucleotide sequence is not otherwise depicted in the originally filed sequence 
listing. 

Applicant respectfully requests that the International 
rectification of the errors described above. 



Racemase." This correction, too, 



coding sequence of mouse serine 



Searching Authority authorize 



Dated: ^^-tH) 



By- 



Respect fully submitted, 



Banner & Witcoff, Ltd. 

1001 G Street, N.W., Suite 1 100 

Washington, D.C. 20001-4597 

202-508-9100 



Lis i M. Hemmendinger 
Registration No. 42,653 
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25.04.2000 



chemiluminescence and HPLC assay. The experiment was replicated three times 
using different preparations with similar results. 

Figure 3. Kinetic parameters of racemization reaction. Initial rate of 
racemase activity was measured at 37 °C in a medium containing 50 mM Tris-HCl 
(pH 8.0), 35 jig/ml purified enzyme, 1 mM EDTA, 
5-phosphate, and different concentrations of either L- 
stopped after 2 hours, when less than 10% of the substrate was consumed. Values for 
Km V max were calculated using the Michaelis-M<;nten equation. The values are 
representative of three experiments with different enzyme preparations. 
Figure 4. Inhibition of serine racemase by 



2 mM DTT, 15 jiM pyridoxal 
or D- serine. The reaction was 



PLP inhibitors and sulfhydryl 
oxidation. Figure 4A. Enzyme activity was monitored at 37 °C in a medium 
containing 50 mM Tris-HCl (pH 8.0), 20 mM L-serine, 40-100 M g/ml purified 
enzyme, 1 mM EDTA, 2 mM DTT, 10 ^iM pyridoxal 5'-phosphate and different 
concentrations of either aminooxyacetic acid (O) or hydroxylamine (•). Figure 4B. 
Reaction medium and conditions were as described in A, except that DTT was omitted 
from the last step of the enzyme preparation. The enzyme was preincubated for 10 
minutes in the presence of different concentrations of oxidized glutathione (GSSG). 

Figures. Absorption spectra of purified seriie racemase. Purified enzyme 
(70 ng/ml) was preincubated for 10 minutes in medii m containing 10 mM KPi (pH 
7.2), 2 mM DTT, 1 mM EDTA, 10 jiM PLP, either in 
presence of 1 mM aminooxyacetic acid (AO A A). Tlx 
at 420 and 340 nm were not observed in the presence of buffer alone or when bovine 
serum albumin was used instead of serine racemase. 

Figure 6. Production of D-serine in culture medium of cells transfected with 
cDNA encoding full-length serine racemase (left) and 
Figure 7. Complete coding sequence of mouse : 



the absence (Control) or in the 
>e distinct peaks of absorbance 



11) and its translated amino acid sequence (SEQ ID NO:8). 
DETAILED DE SCRIPTION OF TTTF. TN VFNTTrU 



The inventors' isolation of serine racemase 
an enzyme which converts L-serine to D-serine. 
of D-serine and many other D-amino acids. 



in the transfected cells (right), 
serine racemase (SEQ ID NO: 



represents 



the first purification of 
contain substantial levels 
Though a number of amino acid 



Bac :eria < 



4 
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SEQUENCE LISTING 



<110> Wolosker, Herman 

Takashashi , Maasaki 
Mothet , Jean-Pierre 
Ferris, Christopher 
Snyder, Solomon 

<120> Mammalian Serine Racemase 



<130> 01107.85600 
<160> 11 

<170> FastSEQ for Windows Version 3.0 

<210> 1 
<211> 1018 
<212> DNA 

<213> Mus musculus 
<400> 1 



atgtgtgctc 
gactctatcc 
aatcttttct 
cttaatgcca 
actcacagca 
cctgcttaca 
tatggagcat 
agaattatgc 
gctggacaag 
gtggtaccag 
aaacctagtg 
aaactgaaag 
aaatccagca 
actgtcaccg 
ctcattgagc 
gtctctccag 
tccctgaact 



agtactgcat 
acctcacccc 
tcaaatgtga 
tcagaggctt 
gcggaaacca 
ttgtggttcc 
cgatagtata 
aagaaacaga 
gaacaattgc 
taggaggagg 
tgaaggtata 
gagaactgac 
ttggcttgaa 
aagatgaaat 
cgactgctgg 
aagtaaagaa 
gggtggggca 



ctcctttgct 
agtgctaaca 
gctcttccag 
aattcctgac 
tggccaagct 
ccaaacagct 
ctgtgaccca 
aggcatcttg 
cctggaagtg 
aggaatggtt 
cgctgctgag 
ccccaatctt 
tacctggcct 
caagtatgca 
cgtggcactg 
cgtctgcatt 
ggctgaacgg 



gatgttgaaa 
agctccattt 
aaaactgggt 
acgccagaag 
ctcacctatg 
cccaactgca 
agtgacgagt 
gtccatccca 
ctgaaccagg 
gctggaatag 
ccctcgaatg 
catcctccag 
attataagag 
acccagctgg 
gctgcagtgc 
gtactcagtg 
ccagctcctt 

36 



aagctcatat 
tgiatcaaat 
ct :ttaagat 
agaagcccaa 
ctgctaaact 
agaaactggc 
ccagagaaaa 
accaggagcc 
ttcccttggt 
ccattacaat 
cacjatgactg 
aaaccatagc 
acettgtgga 
tgt:gggggag 
tgtctcagca 
gggggaatgt 
accagacggt 



caacattcaa 60 

agcagggcgc 12 0 

tcgaggtgcc 180 

agccgtagtt 240 

ggaaggaatt 300 

aatccaagcc 360 

ggtcactcaa 420 

tgcagtgata 480 

agatgcactg 54 0 

taaggccctg 600 

ctaccagtct 660 

agatggtgtc 720 

tgatgtcttc 780 

aatgaaactg 840 

tttccaaaca 900 

agacctaacc 960 

ctgtttaa 1018 
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<210> 2 

<211> 608 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (1) . . . (608) 

<221> misc__f eature 
<222> (1) . . . (608) 
<223> n = A, T,C or G 

<400> 2 

ggcgcggcgc cgatgagctg agaaccatgt 
ttgaaaaagc tcatatcaac attcgagatt 
ccattttgaa tcaactaaca gggcgcaatc 
caggatcttt taagattcgt ggtgctctca 
tagaaaggaa gccgaaagct gttgttactc 
cctatgctgc caaattggaa ggaattcctg 
actgtaaaaa acttgcaata caagcctacg 
atgaagtcca gagaaaatgt tgcaaaaagg 
acatcccaac caggaacctg cagtgatagc 
gaaccaggtt cctttggtgg atccactggt 
ccgggaat 



<210> 3 

<211> 509 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 
<222> (1) . . . (509) 
<223> n = A,T,C or G 



gtgctcagta 
ctatccacct 
ttttcttcaa 
atgccgtcag 
acagcagtgg 
cttatattgt 
gagcgtcaat 
agttacagaa 
tggacaaggg 
ggnccctgta 



tt<jcatctcc 
cacaccagtg 
at<jtgaactc 
!?cttggtt 
accatggc 
gccccag 
:atactgt 
ga lacagaag 
ac lattgccc 
ggpggaagga 



aa 
aa 

99 
tg 



tttgctgatg 60 

ctaacaagct 120 

ttccagaaaa 180 

cctgatgctt 240 

caggctctca 3 00 

acagctccag 360 

gaacctagtg 420 

gcatcatggt 480 

tggaagtgct 540 

ggaatgcttg 600 
608 



<400> 3 

ctgatgccca atctttatcc tccagaaacc atagcagatg gtttcaaatc cagcattggc 



ttgaancacc tggcctatta tcagggacct tgtggatgat at 
tgaaattaag tgtgcaaccc agctggtgtg ggagaggatg aa 



cttcactg tcacagagga 
actactca ttgaacctac 



agctggtgtt ggagtggctg ctgtgctgtc tcaacatttt caiactgttt ccccagaagt 
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60 
120 
180 
240 
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aacctcct ccataacttg 
tgtttaat ttacagaaaa 



aaagaacatt tgtattgtgc tcagtggtgg aaatgtagac tt 
ggtgaagcag gctgaaaggc cagcttctta tcagtctgtt tc 
ggaaatggtg ggaattcagt gtctttagat actgaagaca ttttgtttcc tagtattgtc 
aactcttagt tatcagattc ttaatggaga gtggctattt cattaaggtt taatagtttt 
ttttggacta agtagtggaa aaactttta 



KUI/USUU/UUy3l5 
25,04.2000 



300 
360 
420 
480 
509 



<210> 4 
<211> 32 
<212> DNA 

<213> Mus musculus 



<400> 4 



acgcgtcgac caccatgtgt gctcagtact gc 

<210> 5 

<211> 34 

<212> DNA 

<213> Mus musculus 



<400> 5 



ataagaatgc ggccgcttaa acagaaaccg tctg 

<210> 6 

<211> 27 

<212> PRT 

<213> Rat rattus 



<400> 6 



Leu Leu lie Glu Pro Thr Ala Gly Val Gly Leu Al 
1.5 10 

Gin His Phe Gin Thr Val Ser Pro Glu Val Lys 
20 25 



a Ala Val Leu Ser 
15 



<210> 7 

<211> 25 

<212> PRT 

<213> Rat rattus 

<400> 7 



His Leu Asn lie Gin Asp Ser Val His Leu Thr 
1 5 io 

Ser He Leu Asn Gin He Ala Gly Arg 
20 25 



Pro 



Val Leu Thr Ser 
15 



<210> 8 
<211> 339 
<212> PRT 



38 
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<400> 8 

Met Cys Ala Gin Tyr Cys lie Ser Phe Ala Asp Va 
1 5 10 



25.04.2000 



lie Asn lie Gin Asp Ser He His Leu Thr Pro Val Leu Thr 



20 



25 



He Leu Asn Gin He Ala Gly Arg Asn Leu Phe Ph 
35 40 

Phe Gin Lys Thr Gly Ser Phe Lys He Arg Gly Al 
50 55 60 



Arg Gly Leu He Pro Asp Thr Pro Glu Glu Lys PrD Lys Ala Val Val 
65 70 75 80 

Thr His Ser Ser Gly Asn His Gly Gin Ala Leu Thr Tyr Ala Ala Lys 



1 Glu Lys Ala His 
15 



Ser Ser 



30 



2 Lys Cys Glu Leu 
45 

a Leu Asn Ala He 



85 



90 



Leu Glu Gly He Pro Ala Tyr He Val Val Pro Gl 
100 105 

Cys Lys Lys Leu Ala He Gin Ala Tyr Gly Ala Se 
115 120 

Asp Pro Ser Asp Glu Ser Arg Glu Lys Val Thr Gl 
130 135 14 

Glu Thr Glu Gly He Leu Val His Pro Asn Gin Gl 
145 150 155 



jl Pro Ala Val He 
160 



Ala Gly Gin Gly Thr He Ala Leu Glu Val Leu Asi Gin Val Pro Leu 



165 



170 



Val Asp Ala Leu Val Val Pro Val Gly Gly Gly Gly Met Val Ala Gly 



180 



185 



He Ala He Thr He Lys Ala Leu Lys Pro Ser Va L Lys Val Tyr Ala 



195 



200 



Ala Glu Pro Ser Asn Ala Asp Asp Cys Tyr Gin Ser Lys Leu Lys Gly 
210 215 22 



Glu Leu Thr Pro Asn Leu His Pro Pro Glu Thr 11 
225 230 235 

Lys Ser Ser He Gly Leu Asn Thr Trp Pro He II 
245 250 

Asp Asp Val Phe Thr Val Thr Glu Asp Glu He Lys 
260 265 

Leu Val Trp Gly Arg Met Lys Leu Leu He Glu Pri> 
275 2 80 

Ala Leu Ala Ala Val Leu Ser Gin His Phe Gin Tht 



95 

~l Thr Ala Pro Asn 
110 

r He Val Tyr Cys 
125 

n Arg He Met Gin 



175 



190 



205 



Ala Asp Gly Val 
240 

Arg Asp Leu Val 
255 

Tyr Ala Thr Gin 
270 

Thr Ala Gly Val 
285 

Val Ser Pro Glu 



39 



RECTIFIED SHEET (RULE 91) 
ISA/EP 



25.04.2000 



290 



295 



30 



Val Lys Asn Val Cys lie Val Leu SerGly Gly As 
305 310 315 

Ser Leu Asn Trp Val Gly Gin Ala Glu Arg Pro Al 
325 330 

Val Ser Val 



n Val Asp Leu Thr 
320 

a Pro Tyr Gin Thr 
335 



<210> 9 
<211> 1023 
<212> DNA 
<213> Homo sapiens 

<400> 9 

atgtgtgctc agtattgcat ctcctttgct gatgttgaaa aa^ctcatat caacattcga 60 

gattctatcc acctcacacc agtgctaaca agctccattt tgiatcaact aacagggcgc 120 

aatcttttct tcaaatgtga actcttccag aaaacaggat cti:ttaagat tcgtggtgct 180 

ctcaatgccg tcagaagctt ggttcctgat gctttagaaa ggaagccgaa agctgttgtt 240 

actcacagca gtggaaacca tggccaggct ctcacctatg ctgccaaatt ggaaggaatt 300 

cctgcttata ttgtggtgcc ccagacagct ccagactgta aaaaacttgc aatacaagcc 360 

tacggagcgt caattgtata ctgtgaacct agtgatgagt ccfgagaaaa tgttgcaaaa 420 

agagttacag aagaaacaga aggcatcatg gtacatccca acfcaggagcc tgcagtgata 480 

gctggacaag ggacaattgc cctggaagtg ctgaaccagg ttoctttggt ggatgcactg 540 

gtggtacctg taggtggagg aggaatgctt gctggaatag ca.ittacagt taaggctctg 600 

aaacctagtg tgaaggtata tgctgctgaa ccctcaaatg cacjatgactg ctaccagtcc 660 

aagctgaagg ggaaactgat gcccaatctt tatcctccag aaaccatagc agatggtgtc 720 

aaatccagca ttggcttgaa cacctggcct attatcaggg acottgtgga tgatatcttc 780 

actgtcacag aggatgaaat taagtgtgca acccagctgg tgigggagag gatgaaacta 840 

ctcattgaac ctacagctgg tgttggagtg gctgctgtgc tg:ctcaaca ttttcaaact 900 

gtttccccag aagtaaagaa catttgtatt gtgctcagtg gtggaaatgt agacttaacc 960 

tcctccataa cttgggtgaa gcaggctgaa aggccagctt ct':atcagtc tgtttctgtt 1020 

taa 1023 



<210> 10 
<211> 340 
<212> PRT 
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<213> Homo sapiens 
<400> 10 

Met Cys Ala Gin Tyr Cys lie Ser Phe Ala Asp Va 
15 io 



L Glu Lys Ala His 
15 



lie Asn lie Arg Asp Ser lie His Leu Thr Pro Val Leu Thr Ser Ser 



20 



25 



lie Leu Asn Gin Leu Thr Gly Arg Asn Leu Phe Ph<i Lys Cys Glu Leu 



35 



40 



Phe Gin Lys Thr Gly Ser Phe Lys lie Arg Gly Al 
50 55 60 



45 



a Leu Asn Ala Val 



Arg Ser Leu Val Pro Asp Ala Leu Glu Arg Lys Pro Lys Ala Val Val 



65 



70 



75 



Thr His Ser Ser Gly Asn His Gly Gin Ala Leu Th:r Tyr Ala Ala Lys 



85 



90 



Leu Glu Gly lie Pro Ala Tyr lie Val Val Pro Gin Thr Ala Pro Asp 



100 



105 



Cys Lys Lys Leu Ala lie Gin Ala Tyr Gly Ala Se:: lie Val Tyr Cy 



115 



120 



Glu Pro Ser Asp Glu Ser Arg Glu Asn Val Ala Lys Arg Val Thr Glu 
130 135 140 

Glu Thr Glu Gly lie Met Val His Pro Asn Gin Glu Pro Ala Val lie 



145 



150 



155 



30 



80 



95 



110 



125 



Ala Gly Gin Gly Thr lie Ala Leu Glu Val Leu Asn Gin Val Pro Leu 



165 



170 



Val Asp Ala Leu Val Val Pro Val Gly Gly Gly Gly Met Leu Ala Gly 



180 



185 



lie Ala lie Thr Val Lys Ala Leu Lys Pro Ser Va!. Lys Val Tyr Al 



195 



200 



Ala Glu Pro Ser Asn Ala Asp Asp Cys Tyr Gin Se;: Lys Leu Lys Gly 
210 215 220 

Lys Leu Met Pro Asn Leu Tyr Pro Pro Glu Thr Ilk Ala Asp Gly Val 



225 



230 



235 



Lys Ser Ser lie Gly Leu Asn Thr Trp Pro lie Ilo Arg Asp Leu Val 



160 



175 



190 



205 



240 



245 



250 



Asp Asp He Phe Thr Val Thr Glu Asp Glu He Lyi Cys Ala Thr Gin 



260 



265 



Leu Val Trp Glu Arg Met Lys Leu Leu He Glu Pro Thr Ala Gly Val 



275 



280 



Gly Val Ala Ala Val Leu Ser Gin His Phe Gin Th:: Val Ser Pro Glu 
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255 



270 



285 
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290 



295 



Val Lys Asn lie Cys lie Val Leu Ser Gly Gly 
305 310 315 



300 



Asn 



Val Asp Leu Thr 
320 

Ala Ser Tyr Gin 
335 



Ser Ser lie Thr Trp Val Lys Gin Ala Glu Arg Pr<(> 
325 330 

Ser Val Ser Val 

<210> 11 
<211> 1672 
<212> DNA 

<213> Mus musculus 



<400> 11 

<400> 2 

gaccttacac cctttgccac actggtcctg ggccaagatg ggceaatcaa agtccttacc 
cagaattttt tgaactgaaa ttgagagaga atccctcttc agtatggaag ccataaaatg 
taaaacacag gagctgtcag cagccatgtg tcctgcagta cggagccagc tggtctgctg 
tgagaaggaa gccgccgtgc cagaggcagc agagaaccat gtg1;gctcag tactgcatct 
cctttgctga tgttgaaaaa gctcatatca acattcaaga ctcUatccac ctcaccccag 
tgctaacaag ctccattttg aatcaaatag cagggcgcaa tctUttcttc aaatgtgagc 
tcttccagaa aactgggtct tttaagattc gaggtgccct taatgccatc agaggcttaa 
ttcctgacac gccagaagag aagcccaaag ccgtagttac tcacagcagc ggaaaccatg 
gccaagctct cacctatgct gctaaactgg aaggaattcc tgcUtacatt gtggttcccc 
aaacagctcc caactgcaag aaactggcaa tccaagccta tggagcatcg atagtatact 
gtgacccaag tgacgagtcc agagaaaagg tcactcaaag aatUatgcaa gaaacagaag 
gcatcttggt ccatcccaac caggagcctg cagtgatagc tggacaagga acaattgccc 
tggaagtgct gaaccaggtt cccttggtag atgcactggt ggtaccagta ggaggaggag 
gaatggttgc tggaatagcc attacaatta aggccctgaa accUagtgtg aaggtatacg 
ctgctgagcc ctcgaatgca gatgactgct accagtctaa actcjaaagga gaactgaccc 
ccaatcttca .tcctccagaa accatagcag atggtgtcaa atccagcatt ggcttgaata 
cctggcctat tataagagac cttgtggatg atgtcttcac tgtcaccgaa gatgaaatca 
agtatgcaac ccagctggtg tgggggagaa tgaaactgct catUgagccg actgctggcg 
tggcactggc tgcagtgctg tctcagcatt tccaaacagt ctd;ccagaa gtaaagaacg 
tctgcattgt actcagtggg gggaatgtag acctaacctc cctgaactgg gtggggcagg 



42 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
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ctgaacggcc 
gaaaattttg 
taagtaatca 
agctgcctgg 
gaacccaact 
ttaacccaag 
ttatagagat 
ttatatggcc 



agctccttac 
tttccatctt 
tgtaaattct 
tcacaaccca 
gagtctctta 
gtactggctc 
tcattaatac 
atgggtacct 



cagacggtct 
ccctttaaaa 
gtacttagca 
gactccaaca 
ctccatgtct 
tggtacatat 
tgtgtcctga 
aaaagttaaa 



gtttaaattc 
attatgttca 
gagacatgga 
ctggagtttt 
acttcagaca 
gggtcataag 
gatttcagct 
acagataatt 



agg raagatt 
aaarcctaat 
stgaaat 
ggt tggttgc 
tg Ltgaaga 



c 
tec 
ttc 
ggt 



acttggg 
:ccatca 
:aaaaat 



gtctctagat 
gaagaaagtg 
acagagcaca 
agtagagaca 
gatgtcactt 
aaatactege 
aaactgeact 



1260 
1320 
1380 
1440 
1500 
1560 
1620 
1670 
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From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

{PCT Administrative Instructions, Section 411) 


To: 

KAGAN, Sarah, A. 
Banner St Witcoff, Ltd. 
11th floor 

1001 G Street, N.W. 
Washington, DC 20001-4597 
ETATS-UNIS D'AMERIQUE 


Date of mailing (day/month/year) 
27 March 2000 (27.03.00) 




Applicant's or agent's file reference 
1107.85600 


IMPORTANT NOTIFICATION 


International application No. 
PCT/US00/00938 


International filing date (day/month/year) 
18 January 2000(18.01.00) 


International publication date (day/month/year) 
Not yet published 


Priority date (day/month/year) 

19 January 1999 (19.01.99) 


Applicant 

THE JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICINE et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt, or by the letters ,: NR : ', in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk^*) appearing next to a date of receipt in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 1 7.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 1 7.1 (c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters M NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the international Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date 

19 Janu 1999 (19.01.99) 
21 July 1999 (21.07.99) 
28 July 1999 (28.07.99) 



Priority application No. 

60/116,333 
60/144,839 
60/145,953 



Country or regional Office 
or PCT receiving Office 

us 
us 
us 



Date of receipt 
of priority document 

14 Marc 2000 (14.03.00) 
14 Marc 2000 (14.03.00) 
14 Marc 2000 (14.03.00) 



The International Bureau of WIPO 


Authorized office\ \ i 




34, chemin des Colombettes 


\sjwafla 


1211 Geneva 20, Switzerland 


Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 V,. 



Form PCT/IB/304 (July 1998) 



003192300 



T COOPERATION TREATY 



RECEIVED 



From th INTERNATIONAL SEARCHING AUTHORITY ^ ^ V I C V V 



To: 

BANNER & WITCOFF, LTD. 
Attn. KAGAN, Sarah A. 
1001 G Street, N.W. 
Eleventh Floor 
Washington, DC 20001-4597 
UNITED STATES OF AMERICA 



SliER & WSTCGFF, LTD, 



' NOTIFICATION OF DECISION CONCERNING 

REQUEST FOR RECTIFICATION 

(PCTRule 91.1(0) 



Date of mailing 

(day/month/year) 12/05/2000 



Applicant's or agent's file reference 

1107.85600 



REPLY DUE 

NONE 

However, see last paragraph below 



International application N°. 

PCT/US 00/00938 



International filing date 
(day/month/year) 



18/01/2000 



Applicant 

THE JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICINE 



The applicant is hereby notified that this International Searching Authority has considered the request for rectification of obvious 
errors in the international application/in other papers submitted by the applicant to this Authority, and that it has decided: 



1. X to authorize the rectification: 



|X | as requested by the applicant, 
| | to the extent set forth below*: 



2. | | to refuse to authorize the rectification or part of it for the following reasons*: 



A copy of this notification, together with a copy of the applicant's request for rectification, has been sent to the receiving Office 
and to the International Bureau. 



If the authorization of the rectification has been refused in whole or In part, the applicant may request the International 
Bureau, before the technical preparations for international publication have been completed and subject to the payment of 
a fee, to publish the request for rectification together with the international application. See Rule 91 .1 (f), third and fourth 
sentences, and, for the amount of the fee, see the PCT Applicant's Guide, Volume l/A, Annex B2(IB). 
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European Patent Office, P.B. 5818 Patentlaan 2 
yrtll NL-2280 HV Rijswijk 

B/Jl Tel. (+31 -70) 340-2040, Tx. 31 651 epo nl, 
Fax. (+31-70) 340-3016 



Authorized officer 

Barbara Klaver 



Form PCT/ISA/21 7 (July 1 998) 



EPO - OG 1 
£?5/ 04 2000 

Our File No.@07.85600 



IN THE EUROPEAN PATENT OFFICE 



International Application No. 
PCT/US00/00938 



International Filing 
18 January 2000 



Date Priority Date Claimed 
19 January 1999 



Title of Invention 

MAMMALIAN SERINE RACEMASE 



Applicant(s) 

THE JOHNS HOPKINS UNIVERSITY 



VIA FEDERAL EXPRESS 



Zorka Bota, Authorized Officer 
EUROPEAN PATENT OFFICE 
P.B. 5818 Patentlaan2 
NL-2280 HV Rijswijk 
NETHERLANDS 



STATEMENT ACCOMPANYING SEQUENCE LISTING 



Attn.: ISA/EP 



Dear Sir: 

The undersigned hereby states that the Sequence 
herewith does not include matter which goes beyond th4 
filed and that the information recorded on the diskette submitted 
is identical to the written Sequence Listing. 



Listing submitted concurrently 
content of the application as 
concurrently herewith 



Respectfully submitted, 



Date: 21 April 2000 



Lisa M. Hemm^nding 
Agent for the 
Reg. No. 42,633 



er u 
Applicants 



Banner & Witcoff, Ltd. 
I OO I G, Street, N.W. 
Eleventh Floor 

Washington, D.C. 2000I-4597 
United States of America 
(202) 508-9 I OO 



IN 



Our File No.: 1107.85600 



International Application No. 
PCT/US00/00938 



International Filing 
18 January 2000 



pate Priority Date Claimed 
19 January 1999 



Title of Invention 

MAMMALIAN SERINE RACEMASE 

Applicant(s) 

THE JOHNS HOPKINS UNIVERSITY 



VIA FEDERA L EXPRESS 



Zorka Bota, Authorized Officer 
EUROPEAN PATENT OFFICE 
P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk 
NETHERLANDS 



Attn.: ISA/EP 



TRANSMITTAL LETTER 



Dear Sir: 



In response to the Invitation, Form PCT/ISA/225, 
April 2000, a Sequence Listing in paper (2 sheets) and 
statement to accompany the Sequence Listing are 
international application. 



mailed from the ISA/EP on 03 
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REQUEST TO RECTIFY OBVIOUS ERROR S UNp Vn PCT RTJT F Q1 1 



of FIG. 7. In the application as 



International Searching Authority 
European Patent Office 

Sir or Madam: 

Applicant respectfully requests permission to correct three obvious errors in the PCT 
application referenced above. 

The first error is at page 4, line 27 in the Brief Description 
filed, FIG. 7 is described as depicting the "complete coding sequence of mouse serine racemase 
(SEQ ID NO:9) . . . SEQ ID NO:9, however, is not the coding sequence of mouse serine 
racemase, but is clearly labeled as a Homo sapiens DNA sequence (s i 
sequence listing). Moreover, as can be seen from a visual companson of the coding sequence in 
FIG. 7 and the DNA sequence shown in SEQ ID NO:9, these two sequences are not the same. 

The second error is in the sequence listing originally filed 
contain the coding sequence of mouse serine racemase shown in FIG. 7 and referred to at page 4, 
line 27. 



1 



The third obvious error is in the title of the application liste d on the first page of the Sequence 
Listing. The title on that page reads "Mammalian Serine Proteas<|," rather than "Mammalian Serine 
Racemase." 

Applicant would like to correct these obvious errors b^ providing a substitute sequence 
listing and by providing a substitute page 4. The substitute sec uence listing includes the coding 
sequence of mouse serine racemase shown in FIG. 7 as SEQ ID NO: 1 1 . Inclusion of this sequence 
as SEQ ID NO:l 1 is obvious because the coding sequence of mouse serine racemase is provided in 
FIG. 7, as stated on page 4. The title of the application also is corrected in the substitute sequence 
listing, from "Mammalian Serine Protease" to "Mammalian Serin 3 Racemase." This correction, too, 
is obvious, as the subject matter to which the application is directed is clearly mammalian serine 
racemase, not serine protease. 

Substitute page 4, line 27 refers to SEQ ID NO: 1 1 as the coding sequence of mouse serine 
racemase. This correction is obvious because there is only one nucleotide sequence shown in FIG. 
7 and that particular nucleotide sequence is not otherwise depicted in the originally filed sequence 
listing. 

Applicant respectfully requests that the International Searching Authority authorize 
rectification of the errors described above. 

Respectfully submitted, 



Dated: 



By: 



Banner & Witcoff, Ltd. 

1001 G Street, N.W., Suite 1 100 

Washington, D.C. 20001-4597 

202-508-9100 



Lis i M. Hemmendinger 
Registration No. 42,653 
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2 mM DTT, 15 uM pyridoxal 
or D- serine. The reaction was 



chemiluminescence and HPLC assay. The experira ent was replicated three times 
using different preparations with similar results. 

Figure 3. Kinetic parameters of racemizjition reaction. Initial rate of 
racemase activity was measured at 37 °C in a medium containing 50 mM Tris-HCl 
(pH 8.0), 35 n-g/ml purified enzyme, 1 mM EDTA, 
5-phosphate, and different concentrations of either L- 
stopped after 2 hours, when less than 10% of the substrate was consumed. Values for 
*Sn 211(1 v max were calculated using the Michaelis-Mcnten equation. The values are 
representative of three experiments with different enzyme preparations. 

Figure 4. Inhibition of serine racemase by PLP inhibitors and sulfhydryl 
oxidation. Figure 4A. Enzyme activity was monitored at 37 °C in a medium 
containing 50 mM Tris-HCl (pH 8.0), 20 mM L-serine, 40-100 ug/ml purified 
enzyme, 1 mM EDTA, 2 mM DTT, 10 uM pyridoxal 5'-phosphate and different 
concentrations of either aminooxyacetic acid (O) or hydroxylamine (•). Figure 4B. 
Reaction medium and conditions were as described in A, except that DTT was omitted 
from the last step of the enzyme preparation. The enzyme was preincubated for 10 
minutes in the presence of different concentrations of oxidized glutathione (GSSG). 

Figure 5. Absorption spectra of purified seri le racemase. Purified enzyme 
(70 ug/ml) was preincubated for 10 minutes in mediim containing 10 mM KPi (pH 
7.2), 2 mM DTT, 1 mM EDTA, 10 uM PLP, either in the absence (Control) or in the 
presence of 1 mM aminooxyacetic acid (AOAA). Tie distinct peaks of absorbance 
at 420 and 340 nm were not observed in the presence of buffer alone or when bovine 
serum albumin was used instead of serine racemase. 

Figure 6. Production of D-serine in culture medium of cells transfected with 
cDNA encoding full-length serine racemase (left) and 
Figure 7. Complete coding sequence of mouse ; 



1 1) and its translated amino acid sequence (SEQ ID NO:8). 



PET Af I, ED DESCRIPTION OF THF Tl WFNTTfU 



The inventors' isolation of serine racemase represents 
an enzyme which converts L-serine to D-serine. Bacteria 
of D-serine and many other D-amino acids. Though 



in the transfected cells (right), 
serine racemase (SEQ ED NO: 



FEUILLE RECTIFIEE (R|EGLE 91) 
ISA/EP 



the first purification of 
contain substantial levels 
a number of amino acid 



SEQUENCE LISTING 



<110> Wolosker, Herman 

Takashashi , Maasaki 
Mothet, Jean-Pierre 
Ferris , Christopher 
Snyder, Solomon 

<120> Mammalian Serine Racemase 



<130> 01107.85600 
<160> 11 

<170> FastSEQ for Windows Version 3.0 

<210> 1 

<211> 1018 

<212> DNA 

<213> Mus musculus 

<400> 1 
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atgtgtgctc 
gactctatcc 
aatcttttct 
cttaatgcca 
actcacagca 
cctgcttaca 
tatggagcat 
agaattatgc 
gctggacaag 
gtggtaccag 
aaacctagtg 
aaactgaaag 
aaatccagca 
actgtcaccg 
ctcattgagc 
gtctctccag 
tccctgaact 



agtactgcat 
acctcacccc 
tcaaatgtga 
tcagaggctt 
gcggaaacca 
ttgtggttcc 
cgatagtata 
aagaaacaga 
gaacaattgc 
taggaggagg 
tgaaggtata 
gagaactgac 
ttggcttgaa 
aagatgaaat 
cgactgctgg 
aagtaaagaa 
gggtggggca 



ctcctttgct 
agtgctaaca 
gctcttccag 
aattcctgac 
tggccaagct 
ccaaacagct 
ctgtgaccca 
aggcatcttg 
cctggaagtg 
aggaatggtt 
cgctgctgag 
ccccaatctt 
tacctggcct 
caagtatgca 
cgtggcactg 
cgtctgcatt 
ggctgaacgg 



gatgttgaaa 
agctccattt 
aaaactgggt ct 
acgccagaag 
ctcacctatg 
cccaactgca 
agtgacgagt cc 
gtccatccca 
ctgaaccagg 
gctggaatag c 
ccctcgaatg c 
catcctccag 
attataagag a 
acccagctgg 
gctgcagtgc 
gtactcagtg 
ccagctcctt 



aafactcc 



36 



atat caacattcaa 60 

tg^atcaaat agcagggcgc 12 0 

ttaagat tcgaggtgcc 180 

ag^agcccaa agccgtagtt 240 

ggaaggaatt 3 00 

actggc aatccaagcc 360 

iigagaaaa ggtcactcaa 42 0 

c tgcagtgata 480 

tggt agatgcactg 540 

ttacaat taaggccctg 600 

a^atgactg ctaccagtct 660 

c agatggtgtc 72 0 

c<|:ttgtgga tgatgtcttc 78 0 

aatgaaactg 840 

a tttccaaaca 900 

agacctaacc 960 

ctgtttaa 1018 



ctgctaaact 



agaa 



acoaggagcc 



ttccctt 



ca 



aaaccatagc 



tgUgggggag 



tg1:ctcagce 



ggsjggaatgt 



acoagacggt 
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<210> 2 

<211> 608 

<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_feature 

<222> (1) . . . (608) 

<221> misc_feature 
<222> (1) . . . (608) 
<223> n = A,T, C or G 

<400> 2 

ggcgcggcgc cgatgagctg agaaccatgt gtgctcagta 
ttgaaaaagc tcatatcaac attcgagatt ctatccacct 
ccattttgaa tcaactaaca gggcgcaatc ttttcttcaa 
caggatcttt taagattcgt ggtgctctca atgccgtcag 
tagaaaggaa gccgaaagct gttgttactc acagcagtgg 
cctatgctgc caaattggaa ggaattcctg cttatattgt 
actgtaaaaa acttgcaata caagcctacg gagcgtcaat 
atgaagtcca gagaaaatgt tgcaaaaagg agttacagaa 
acatcccaac caggaacctg cagtgatagc tggacaaggg 
gaaccaggtt cctttggtgg atccactggt ggnccctgta 
ccgggaat 

<210> 3 
<211> 509 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_f eature 
<222> (1) . . . (509) 
<223> n = A,T,C or G 

<400> 3 

ctgatgccca atctttatcc tccagaaacc atagcagatg 
ttgaancacc tggcctatta tcagggacct tgtggatgat 
tgaaattaag tgtgcaaccc agctggtgtg ggagaggatg 
agctggtgtt ggagtggctg ctgtgctgtc tcaacatttt c 



tt gcatctcc 
cacaccagtg 
at< jtgaactc 
aa< jcttggtt 
aa iccatggc 
gg :gccccag 
atactgt 
gakacagaag 
ac lattgccc 
gg rggaagga 



tg 



37 

FEUiLLE RECTIFIEE (R 

ISA/EP 



tttgctgatg 
ctaacaagct 
ttccagaaaa 
cctgatgctt 
caggctctca 
acagctccag 
gaacctagtg 
gcatcatggt 
tggaagtgct 
ggaatgcttg 



gt jtcaaatc cagcattggc 
at rttcactg tcacagagga 
aa^ctactca ttgaacctac 
ictgttt ccccagaagt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
608 



60 
120 
180 
240 
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aaagaacatt tgtattgtgc tcagtggtgg aaatgtagac tt|a 
ggtgaagcag gctgaaaggc cagcttctta tcagtctgtt tc 
ggaaatggtg ggaattcagt gtctttagat actgaagaca tt 
aactcttagt tatcagattc ttaatggaga gtggctattt ca|tt 
ttttggacta agtagtggaa aaactttta 



acctcct ccataacttg 
tgtttaat ttacagaaaa 
ttgtttcc tagtattgtc 
aaggtt taatagtttt 



300 
360 
420 
480 
509 



<210> 4 
<211> 32 
<212> DNA 

<213> Mus musculus 



<400> 4 



acgcgtcgac caccatgtgt gctcagtact gc 

<210> 5 
<211> 34 
<212> DNA 

<213> Mus musculus 



<400> 5 



ataagaatgc ggccgcttaa acagaaaccg tctg 

<210> 6 

<211> 27 

<212> PRT 

<213> Rat rattus 



<400> 6 



Leu Leu lie Glu Pro Thr Ala Gly Val Gly Leu Al 
1 5 10 

Gin His Phe Gin Thr Val Ser Pro Glu Val Lys 
20 25 



Ala Val Leu Ser 
15 



<210> 7 

<211> 25 

<212> PRT 

<213> Rat rattus 



<400> 7 



His Leu Asn lie Gin Asp Ser Val His Leu Thr Pro Val Leu Thr 



10 



Ser lie Leu Asn Gin lie Ala Gly Arg 
20 25 

<210> 8 
<211> 339 
<212> PRT 



38 
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ISA/EP 



Ser 
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<213> Mus musculus 
<400> 8 

Met Cys Ala Gin Tyr Cys lie Ser Phe Ala Asp 
15 10 



Val 



lie Asn lie Gin Asp Ser lie His Leu Thr Pro Va 
20 25 

lie Leu Asn Gin lie Ala Gly Arg Asn Leu Phe Ph 
35 40 

Phe Gin Lys Thr Gly Ser Phe Lys lie Arg Gly Al 
50 55 60 



Arg Gly Leu lie Pro Asp Thr Pro Glu Glu Lys Prfc> 
65 70 75 

Thr His Ser Ser Gly Asn His Gly Gin Ala Leu Thk 
85 90 

Leu Glu Gly lie Pro Ala Tyr lie Val Val Pro Glh 
100 105 

Cys Lys Lys Leu Ala lie Gin Ala Tyr Gly Ala Se|r 
115 120 



Asp Pro Ser Asp Glu Ser Arg Glu Lys Val Thr Gl 
130 135 14 

Glu Thr Glu Gly lie Leu Val His Pro Asn Gin Gl 
145 150 155 



i Arg lie Met Gin 



Ala Gly Gin Gly Thr lie Ala Leu Glu Val Leu Asji 
16,5 170 

Val Asp Ala Leu Val Val Pro Val Gly Gly Gly GlV 
180 185 

lie Ala lie Thr lie Lys Ala Leu Lys Pro Ser Va[L 
195 200 



Ala Glu Pro Ser Asn Ala Asp Asp Cys Tyr Gin 

210 215 22 



Glu Leu Thr Pro Asn Leu His Pro Pro Glu Thr II 
225 230 235 

Lys Ser Ser lie Gly Leu \Asn Thr Trp Pro lie II 
245 250 

Asp Asp Val Phe Thr Val Thr Glu Asp Glu lie Ly^ 
260 265 

Leu Val Trp Gly Arg Met Lys Leu Leu lie Glu PrJ> 
275 280 

Ala Leu Ala Ala Val Leu Ser Gin His Phe Gin Tht 



39 

FEUILLE RECTIFIEE 
ISA/EP 



Glu Lys Ala His 
15 



1 Leu Thr Ser Ser 
30 

s Lys Cys Glu Leu 
45 

a. Leu Asn Ala lie 



Lys Ala Val Val 
80 

Tyr Ala Ala Lys 
95 

Thr Ala Pro Asn 
110 

lie Val Tyr Cys 
125 



i Pro Ala Val lie 
160 



Gin Val Pro Leu 
175 

Met Val Ala Gly 
190 

Lys Val Tyr Ala 
205 



Ser Lys Leu Lys Gly 



Ala Asp Gly Val 
240 

Arg Asp Leu Val 
255 

Tyr Ala Thr Gin 
270 

Thr Ala Gly Val 
285 

Val Ser Pro Glu 
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290 



295 



Val Lys Asn Val Cys lie Val Leu Ser Gly Gly 
305 310 315 



30 



As]i 



Ser Leu Asn Trp Val Gly Gin Ala Glu Arg Pro Al 
325 330 

Val Ser Val 



<210> 9 

<211> 1023 

<212> DNA 

<213> Homo sapiens 

<400> 9 

atgtgtgctc agtattgcat ctcctttgct 
gattctatcc acctcacacc agtgctaaca 
aatcttttct tcaaatgtga actcttccag 
ctcaatgccg tcagaagctt ggttcctgat 
actcacagca gtggaaacca tggccaggct 
cctgcttata ttgtggtgcc ccagacagct 
tacggagcgt caattgtata ctgtgaacct 
agagttacag aagaaacaga aggcatcatg 
gctggacaag ggacaattgc cctggaagtg 
gtggtacctg taggtggagg aggaatgctt 
aaacctagtg tgaaggtata tgctgctgaa 
aagctgaagg ggaaactgat gcccaatctt 
aaatccagca ttggcttgaa cacctggcct 
actgtcacag aggatgaaat taagtgtgca 
ctcattgaac ctacagctgg tgttggagtg 
gtttccccag aagtaaagaa catttgtatt 
tcctccataa cttgggtgaa gcaggctgaa 
taa 



a Pro Tyr Gin Thr 
335 



gatgttgaaa 
agctccattt 
aaaacaggat 
gctttagaaa 
ctcacctatg 
ccagactgta 
agtgatgagt 
gtacatccca 
ctgaaccagg 
gctggaatag 
ccctcaaatg 
tatcctccag 
attatcaggg 
acccagctgg 
gctgctgtgc 
gtgctcagtg 
aggccagctt 



ace 



Val Asp Leu Thr 
320 



aa<jctcatat 
tgaatcaact 
ct zttaagat 
ggaagccgaa 
ctgecaaatt 
aaaaacttgc 
cc^gagaaaa 

aggagee 
tt^ctttggt 
ttacagt 
cataatgactg 
aaaccatagc 
acettgtgga 
tg :gggagag 
tg :ctcaaca 
gtjygaaatgt 
cttatcagtc 



<210> 10 
<211> 340 
<212> PRT 



40 



caacattcga 

aacagggege 

tcgtggtgct 

agctgttgtt 

ggaaggaatt 

aatacaagee 

tgttgcaaaa 

tgcagtgata 

ggatgcactg 

taaggctctg 

ctaccagtcc 

agatggtgtc 

tgatatcttc 

gatgaaacta 

ttttcaaact 

agacttaacc 

tgtttctgtt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1023 
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<213> Homo sapiens 
<400> 10 

Met Cys Ala Gin Tyr Cys He Ser Phe Ala Asp VaL Glu Lys Ala His 
1 5 10 



He Asn He Arg Asp Ser He His Leu Thr Pro Val Leu Thr Ser 



20 



25 



15 



Ser 



He Leu Asn Gin Leu Thr Gly Arg Asn Leu Phe Phe Lys Cys Glu Leu 



35 



40 



Phe Gin Lys Thr Gly Ser Phe Lys He Arg Gly Al 
50 55 60 



45 



a Leu Asn Ala Val 



Arg Ser Leu Val Pro Asp Ala Leu Glu Arg Lys Pro Lys Ala Val Val 
65 70 75 80 

Thr His Ser Ser Gly Asn His Gly Gin Ala Leu Th:r Tyr Ala Ala Lys 



85 



90 



Leu Glu Gly He Pro Ala Tyr He Val Val Pro Gin Thr Ala Pro 



100 



105 



Cys Lys Lys Leu Ala He Gin Ala Tyr Gly Ala Se:: He Val Tyr Cys 



115 



120 



30 



95 



Asp 



110 



125 



Glu Pro Ser Asp Glu Ser Arg Glu Asn Val Ala Lyi Arg Val Thr Glu 
130 135 14< 

Glu Thr Glu Gly He Met Val His Pro Asn Gin Glu Pro Ala Val He 

145 150 155 I 160 

Ala Gly Gin Gly Thr He Ala Leu Glu Val Leu AsJi Gin Val Pro Leu 



165 



170 



Val Asp Ala Leu Val Val Pro Val Gly Gly Gly Gly Met Leu Ala Gly 



180 



185 



He Ala He Thr Val Lys Ala Leu Lys Pro Ser Va!: Lys Val Tyr Al 



195 



200 



Ala Glu Pro Ser Asn Ala Asp Asp Cys Tyr Gin Se]: Lys Leu Lys Gly 
210 215 22< 



Lys Leu Met Pro Asn Leu Tyr Pro Pro Glu Thr II 
225 230 235 



Lys Ser Ser He Gly Leu Asn Thr Trp Pro He lie Arg Asp Leu Val 



245 



250 



Asp Asp lie Phe Thr Val Thr Glu Asp Glu He Ly^ 
260 265 

Leu Val Trp Glu Arg Met Lys Leu Leu He Glu Pr<|> 
275 280 

Gly Val Ala Ala Val Leu Ser Gin His Phe Gin Thi: 



41 

FEUILLE RECTfFIEE 

iSA/EP 



175 



190 



205 



f Ala Asp Gly Val 
240 



255 

Cys Ala Thr Gin 
270 

Thr Ala Gly Val 
285 

Val Ser Pro Glu 
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290 



295 



300 



Val Lys Asn lie Cys lie Val Leu Ser Gly Gly AsA Val Asp Leu Thr 



305 



310 



315 



Ser Ser lie Thr Trp Val Lys Gin Ala Glu Arg Pro Ala Ser Tyr Gin 



325 



330 



Ser Val Ser Val 



320 



335 



<210> 11 

<211> 1672 

<212> DNA 

<213> Mus musculus 

<400> 11 



<400> 2 

gaccttacac 

cagaattttt 

taaaacacag 

tgagaaggaa 

cctttgctga 

tgctaacaag 

tcttccagaa 

ttcctgacac 

gccaagctct 

aaacagctcc 

gtgacccaag 

gcatcttggt 

tggaagtgct 

gaatggttgc 

ctgctgagcc 

ccaatcttca 

cctggcctat 

agtatgcaac 

tggcactggc 

tctgcattgt 



cctttgccac 
tgaactgaaa 
gagctgtcag 
gccgccgtgc 
tgttgaaaaa 
ctccattttg 
aactgggtct 
gccagaagag 
cacctatgct 
caactgcaag 
tgacgagtcc 
ccatcccaac 
gaaccaggtt 
tggaatagcc 
ctcgaatgca 
tcctccagaa 
tataagagac 
ccagctggtg 
tgcagtgctg 
actcagtggg 



actggtcctg 

ttgagagaga 

cagccatgtg 

cagaggcagc 

gctcatatca 

aatcaaatag 

tttaagattc 

aagcccaaag 

gctaaactgg 

aaactggcaa 

agagaaaagg 

caggagcctg 

cccttggtag 

attacaatta 

gatgactgct 

accatagcag 

cttgtggatg 

tgggggagaa 

tctcagcatt 

gggaatgtag 



ggccaagatg 

atccctcttc 

tcctgcagta 

agagaaccat 

acattcaaga 

cagggcgcaa 

gaggtgccct 

ccgtagttac 

aaggaattcc 

tccaagccta 

tcactcaaag 

cagtgatagc 

atgcactggt 

aggccctgaa 

accagtctaa 

atggtgtcaa 

atgtcttcac 

tgaaactgct 

tccaaacagt 

acctaacctc 

42 



ggccaatcaa agtccttacc 60 

agtatggaag ccataaaatg 12 0 

cggagccagc tggtctgctg 18 0 

gtg1:gctcag tactgcatct 24 0 

ctcUatccac ctcaccccag 300 

tctl:ttcttc aaatgtgagc 360 

taatzgccatc agaggcttaa 420 

tcacagcagc ggaaaccatg 480 

tgc1:tacatt gtggttcccc 540 

tggagcatcg atagtatact 600 

aatUatgcaa gaaacagaag 660 

tggacaagga acaattgccc 72 0 

ggtaccagta ggaggaggag 780 

accUagtgtg aaggtatacg 84 0 

act<jaaagga gaactgaccc 900 

atcoagcatt ggcttgaata 960 

tgteaccgaa gatgaaatca 1020 

cat1:gagccg actgctggcg 1080 

ctdzccagaa gtaaagaacg 1140 

cctqaactgg gtggggcagg 12 00 
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ctgaacggcc 
gaaaattttg 
taagtaatca 
agctgcctgg 
gaacccaact 
ttaacccaag 
ttatagagat 
ttatatggcc 



agctccttac 
tttccatctt 
tgtaaattct 
tcacaaccca 
gagtctctta 
gtactggctc 
tcattaatac 
atgggtacct 



cagacggtct 
ccctttaaaa 
gtacttagca 
gactccaaca 
ctccatgtct 
tggtacatat 
tgtgtcctga 
aaaagttaaa 



gtttaaattc 
attatgttca 
gagacatgga 
ctggagtttt 
acttcagaca 
gggtcataag 
gatttcagct 
acagataatt 



agg raagatt 
aaajbcctaat 
caabtgaaat 
ggt tggttgc 
tg ttgaaga 



c 
tec 
ttc 
ggt 



acttggg 
:ccatca 
:aaaaat 



43 
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gtctctagat 
gaagaaagtg 
acagagcaca 
agtagagaca 
gatgtcactt 
aaatactege 
aaactgeact 



1260 
1320 
1380 
1440 
1500 
1560 
1620 
1670 
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Applicant 

THE JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICINE 



|~Xl T he applicant is hereby notified that the International Search Report has been established and is transmitted herewith. 
Filing of amendments and statement under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46): 

When? The time limit for filing such amendments is normally 2 months from the date of transmittal of the 
International Search Report; however, for more details, see the notes on the accompanying sheet. 



Where? Directly to the 



International Bureau of WIPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 
Fascimile No.: (41-22) 740.14.35 



For more detailed Instructions, see the notes on the accompanying sheet. 

2. I | The applicant is hereby notified that no International Search Report will be established and that the declaration under 
1 — 1 Article 1 7(2)(a) to that effect is transmitted herewith. 

3- Q With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

| I the protest together with the decision thereon has been transmitted to the International Bureau together with the 
1 — 1 applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 

| | no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Further actlon(s): The applicant is reminded of the following: 

Shortly after 18 months from the priority date, the international application will be published by the International Bureau. 
If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the 
priority claim, must reach the International Bureau as provided in Rules 90d/s.1 and 90d7s.3, respectively, before the 
completion of the technical preparations for international publication. 

Within 19 months from the priority date, a demand for international preliminary examination must be filed if the applicant 
wishes to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later). 

Within 20 months from the priority date, the applicant must perform the prescribed acts for entry into the national phase 
before all designated Offices which have not been elected in the demand or in a later election within 19 months from the 
priority date or could not be elected because they are not bound by Chapter II. 





Name and mailing address of the International Searching Authority 

^ European Patent Office, P.B. 5818 Patentlaan 2 
Jm NL-2280 HV Rijswijk 
% Wfl Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
— * Fax: (+31 -70) 340-301 6 


Authorized officer 

Mireille Claudepierre 



Form PCT/ISA/220 (July 1998) 



NOTB^A FORM PCT/IS A/220 



These Notes are intended to give the basic instructions concerning the filing of amendments under article 19. The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions 
under that Treaty In case of discrepancy between these Notes and those requirements, the latter are applicable. For more 
detailed information, see also the PCT Applicant's Guide, a publication of WIPO. 

In these Notes, "Article - , "Rule", and 'Section* refer to the provisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions respectively. 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 



The applicant has, after having received the international search report, one opportunity to amend the claims of the 
international application. It should however be emphasized that, since all parts of the international application (claims, 
description and drawings) may be amended during the international preliminary examination procedure, there is usually 
no need to file amendments of the claims under Article 19 except where, e g. the applicant wants the latter to be published 
for the purposes of provisional protection or has another reason tor amending the claims before international pbulication. 
Furthermore, it should be emphasized that provisional protection is available in some States only. 



What parts of the International application may be amended? 

Under Article 1 9, only the claims may be amended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 before 
the International Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the International Examining Authority. 

Upon entry into the national phase, ail parts of the international application may be amended under Article 28 
or, where applicable, Article 41 . 



Within 2 months from the date of transmittal of the international search report or 1 6 months from the priority 
date, whichever time limit expires later. It should be noted, however, that the amendments will be considered 
as having been received on time if they are received by the International Bureau after the expiration of the 
applicable time limit but before the compfetion of the technical preparations for international publication 
(Rule 46 1). ^ 



Where not to file the amendments? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has been As filed, see below. 



Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of 
one or more of the claims as filed. 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is 
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must 
be renumbered consecutively (Administrative Instructions, Section 205(b)). 

The amendments must be made In the language in which the International application Is to be published. 



What documents must/may accompany the amendments? 
Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the international application and the amended claims. It should not be 
confused with the •Statement under Article 1 9(1)" (see below, under "Statement under Article 19(1)*). 

The letter must be In English or French, at the choice ot the applicant. However, If the language of the 
International application Is English, the letter must be In English; W the language ot the international ai 
is French, the letter must be In French. 
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ES TO FORM PCT/ISA/220 (contfnu 



The tetter must indicate the differences between the claims as filed and the claims as amended. It must, in 
particular, indicate, in connection with each claim appearing in the international application (it being understood 
that identical indications concerning several claims may be grouped) .whether 

(i) the claim is unchanged; 

(it) the claim is cancelled; 

(iii) the claim is new; 

(iv) the claim replaces one or more claims as fifed; 

(v) the claim is the result of the division of a claim as filed. 



The following examples Illustrate the manner in which amendments must be explained In the 
accompanying letter: 

1 [Where originally there were 48 claims and after amendment of some claims there are 51 J: 

"Claims 1 to 29, 31 , 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numbers; 
claims 30, 33 and 36 unchanged; new claims 49 to 51 added." 

2. [Where originally there were 1 5 claims and after amendment of ail claims there are 11 ]: 
"Claims 1 to 1 5 replaced by amended claims 1 to 1 1 ." 

3. [Where originally there were 1 4 claims and the amendments consist in cancelling some claims and in adding 
new claims]: 

"Claims 1 to 6 and 14 unchanged; claims 7 to 1 3 cancelled; new claims 1 5, 16 and 17 added * or 
•Claims 7 to 13 cancelled; new claims 1 5, 16 and 17 added; all other claims unchanged/ 

4. [Where various kinds of amendments are made]: 

"Claims 1-10 unchanged; claims 1 1 to 1 3, 1 8 and 1 9 cancelled; claims 1 4, 1 5 and 1 6 replaced by amended 
daim 14; claim 17 subdivided into amended claims 15, 16 and 17; new claims 20 and 21 added." 



"Statement under article 19(1)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact 
that such amendments might have on the description and the drawings (which cannot be amended under 
Article 19(1)). 

The statement will be published with the international application and the amended claims. 
It must be In the language In which the International apppllcatlon Is to be published. 

ft must be brief, not exceeding 500 words if in English or if translated into English. 

It should not be confused with and does not replace the letter indicating the deferences between the claims 
as filed and as amended. It must be filed on a separate sheet and must be identified as such by a heading, 
preferably by using the words "Statement under Article 1 9(1)." 

It may not contain any disparaging comments on the international search report or the relevance of citations 
contained in that report. Reference to citations, relevant to a given claim, contained in the international search 
report may be made only in connection with an amendment of that claim. 



Consequence If a demand for International preliminary examination has already been filed 

If, at the time of filing any amendments under Article 1 9, a demand for international preliminary examination 
has already been submitted, the applicant must preferably, at the same time of filing the amendments with the 
International Bureau, also file a copy of such amendments with the International Preliminary Examining 
Authority (see Rule 62.2(a), first sentence). 



Consequence with regard to translation of the International application for entry Into the national phase 

The applicant's attention is drawn to the fact that, where upon entry into the national phase, a translation of the 
claims as amended under Article 19 may have to be furnished to the designated/elected Offices, instead of, or 
in addition to, the translation of the claims as filed. 

For further details on the requirements of each designated/elected Office, see Volume II of the PCT Applicant's 
Guide. 



Notes to Form PCT/ISA/220 (second sheet) (January 1994) 

BNSOOCID: <XSISA220NOENP4J_> 



ENT COOPERATION TREATY 

PCT 



INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



Applicant's or agent's file reference 

1107.85600 


FOR FURTHER see Notification of Transmittal of International Search Report 
. (Form PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


International application No. 
PCT/ US 00/00938 


International filing date (day/month/year) 

18/01/2000 


(Earliest) Priority Date (day/month/year) 

19/01/1999 


Applicant 

THE JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICINE 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1 8. A copy is being transmitted to the International Bureau. 



. sheets. 



This International Search Report consists of a total of 3 

PH It is also accompanied by a copy of each prior art document cited in this report. 



1. Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

| | the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23. 1 (b». 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

[ X I contained in the international application in written form. 
| | filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



2. 

3. 



□ 
GD 

m 

□ 
□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of Invention Is lacking (see Box II). 



4. With regard to the title, 

| X | the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

| X | the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
1 — 1 within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. - 



I I as suggested by the applicant. Q None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 



Form PCT/ISA/210 (first sheet) (July 1998) 



. . INTERNATIONAL SEARCH REPORT 



m 



Int ernat ional Application No 

J^^US 00/00938 



A. CLASSIFICATION OF SUBJECT MATTEfT 

IPC 7 C12N15/61 C12N9/90 C12N15/85 C12N5/10 C12Q1/533 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C12N C12Q 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to daim No. 


X 


TAKUMA UO ET AL.: "Occurrence of 


1-13 




pyridoxal 5 '-phosphate-dependent Serine 






racemase in silkworm, Bombyx mori" 






BIOCHEMICAL AND BIOPHYSICAL RESEARCH 






COMMUNICATIONS, 






vol. 246, no. 1, 8 May 1998 (1998-05-08), 






pages 31-34, XP002135965 






ORLANDO, FL US 






abstract 






page 32, right-hand column, paragraph 2 






-page 33, left-hand column, paragraph 3 






page 34, left-hand column, last paragraph 




X 


GB 2 048 266 A (MITSUITOATSU CHEMICALS) 


1-6, 




10 December 1980 (1980-12-10) 


9-11,24, 






28,32-38 




page 2, line 16 - line 50 






-/— 





Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



° Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



"T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art 

document member of the same patent family 



Date of the actual completion of the international search 

9 May 2000 


Date of mailing of the international search report 

23/05/2000 


Name and mailing address of the ISA 

European Patent Office. PB. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 

Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31 -70) 340-001 6 


Authorized officer 

Montero Lopez, B 
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, INTERNATIONAL SEARCH REPORT 



C(Contlnuatlon) DOCUMENTS CONSlDEREDTO BE RELEVANT 



Int erna tional Application No 

jj^JS_00/00938_ 



Category * Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



p,x 



DAVID S. DUNLOP ET AL.: "The origin and 
turnover of D-Serine in brain" 
BIOCHEMICAL AND BIOPHYSICAL RESEARCH 
COMMUNICATIONS, 

vol. 235, no. 1, 9 June 1997 (1997-06-09), 
pages 26-30, XP002135966 
ORLANDO, FL US 
abstract 

page 30, right-hand column, paragraph 2 - 
paragraph 3 

HERMAN WOLOSKER ET AL.: "Serine racemase: 
a glial enzyme synthesizing D-Serine to 
regulate glutamate-N-methyl-D-aspartate 
neurotransmi ssi on" 

PROCEEDINGS OF THE NATIONAL ACADEMY OF 
SCIENCES OF USA, 
vol . 96, no. 23, 

9 November 1999 (1999-11-09), pages 
13409-13414, XP002135967 
WASHINGTON US 

page 13410, left-hand column, paragraph 5 
-page 13413, right-hand column, paragraph 
2; figure 1 

HERMAN WOLOSKER ET AL.: "Purification of 

Serine racemase: Bioynthesis of the 

neuromodulator D-Serine" 

PROCEEDINGS OF THE NATIONAL ACADEMY OF 

SCIENCES OF USA, 

vol. 96, no. 2, 

19 January 1999 (1999-01-19), pages 
721-725, XP002135968 
WASHINGTON US 

page 722, right-hand column, paragraph 3 
-page 725, left-hand column, last 
paragraph 



1-13 



1-38 



1-13, 
32-38 
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INTERNATIONAL SEARCH REPORT 

Informtfon on patent family members 



Patent document 
cited in search report 



Publication 
date 



International Application No 

IS 00/00938 



Patent family 
member(s) 



Publication 
date 



IP 

Jr 
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A 
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Jr 
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All 
AU 


E7070Qfi 

b/y/you 


A 

A 


16-1 i-iyou 


r a 
LA 


1 1 OQAA 1 


A 

A 


07 A7 IOQO 


CH 


642947 


A 


15-05-1984 


DE 


3017861 


A 


22-01-1981 


FR 


2456140 


A 


05-12-1980 


IT 


1145337 


B 


05-11-1986 


MX 


6037 


E 


08-10-1984 


NL 


8002603 


A 


11-11-1980 


US 


4335209 


A 


15-06-1982 



GB 2048266 



10-12-1980 



Form PCT/ISA/210 (patent family annex) (July 1992) 



NT COOPERATION TREATY 



From the RECEIVING OFFICE 



p=^** p-rw= yr."^ ' 

To: fftif;: . 
SARAH A. KAGAN 

BANNER & WITCOFF LTD l a r 
1001 G STREET, N.W. u * 
ELEVENTH FLOOR 


n ft ft A 

CUUU COMMUNICATION REGARDING 
EXTENSION OF TIME LIMIT 

.^u.rLlD. (PCT Rule 26.2) 


Date of mailing ^ . . 
tdaytmontkytar) (/ 1 J U N 2000 


Applicant's or agent's file reference 

1107.85600 


IMPORTANT COMMUNICATION 


International application No. 

PCT/US00/00938 


International filing date 


Applicant 

THE JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICINE 



In response to the applicant's request of 

[ | the Invitation to Correct Defects (PCT/RO/1 06) 
f~l (other) 



17 MAY 00 



, the time limit for replying to: 



has been extended as follows: 

| | extension of 
|y| extension until 



months/days from 



19 MAY 00 (SUBMIT REGARDLESS) 



2. | | No extension of the lime limit is granted and the time limit remains as previously set. 



Previously*^ 
Docketed 





Name and mailing address of the receiving Office 
Assistant Commissioner for Patent 
Box PCT 

Washington, D.C 2023 1 Attn:RO/US 
Facsimile No. 703-305-3230 


Authorized officer ^ / 

LARRY HAMMOND J( /f 

Telephone No. 



Form PCT/RO/t38 (July 1992) 



P.^NT COOPERATION TREATY 



teat. 



From the INTERNATIONAL SEARCHING AUTHORITY 



To: 

BANNER & WITCOFF, LTD. 
Attn. KAGAN, Sarah A. 
1001 G Street, N.W. 
Eleventh Floor 
Washington, DC 20001-4597 
UNITED STATES OF AMERICA 



PCT 



INVITATION TO FURNISH NUCLEOTIDE 
AND/OR AMINO ACID SEQUENCE LISTING 
COMPLYING WITH WIPO STANDARD ST25 

(PCT Rule 13ter.1(a) and (c) and 
Administrative Instructions, Section 208 and Annex C) 



Date of mailing 
(day/month/year) 



03/04/2000 



Applicant's or agent's file reference 

1107.85600 



REPLY DUE 



within 1 months/fcCa^fe 
from the above date of mailing 



International application No. 

PCT/ US 00/00938 



International filing date 
(day/month/year) 



18/01/2000 



Applicant 



THE JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICINE 



1 . The applicant is hereby invited, within the time limit indicated above, to furnish to this Authority: 



m 



□ 



□ 



a nucleotide and/or amino acid sequence listing in written form complying with the standard provided for in Annex C 
of the Administrative Instructions, accompanied by a statement to the effect that the sequence listing does not go 
beyond the disclosure in the international application as filed. 

a statement to the effect that the sequence listing in written form, already furnished to this Authority, does not go 
beyond the disclosure in the international application as filed. 

a nucleotide and/or amino acid sequence listing in computer readable form complying with the standard provided for 
in Annex C of the Administrative Instructions, accompanied by a statement that the information recorded in computer 
readable form is identical to the written sequence listing. 

a statement that the information recorded in computer readable form (that computer readable form having already been 
furnished to this Authority) is identical to the written sequence listing. 



2. Failure to comply with this invitation may result in this Authority not carrying out the international search to the extent that 
no meaningful search can be carried out. 

3. Further observations (if necessary): 



IMPORTANT REMARK 

The statements are legally required [See Suppl No 2 to Official 
Journal No 11/1998 (page 14, * 37 & 40 and page 64 $> III. 2)] 



Name and mailing address of the International Searching Authority 
European Patent Office, P.B. 5818 Patentlaan 2 
/till NL-2280 HV Rijswijk 

ff/Jf Tel. (+31 -70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31 -70) 340-3016 



Authorized officer 

Zorka Bota-Madsen 



Form PCT/ISA/225 (July 1998) 




Office Europeen d s Brev ts 
Europaisches PatentAmt 
European Pat nt Office 



DG1 
DG1 
DG1 



Storage and Retrieval of Amino acid and Nucleotide Data 



Ms. Zorka Bota-Madsen 

P.B. 581 8 Patentlaan 2 
Fax : + 31 70 340 39 92 



NL-2280 HV Rijswijk 
. Tel. : + 31 70 340 23 93 



ANNEX 



Dear applicant/representative, 

Present application contains amino acid/nucleotide sequences. 

According to Supplement 2 to the Official Journal Nr.11/98 of the EPO [& Rule 5.2. PCTI, if 
nucleotide /amino acid sequences are disclosed in a European/International patent application, 
the description shall contain a sequence listing complying with WIPO standard ST. 25. 

According to our verification the Sequence Listing on paper and on electronical medium 
which has been sent to us is not complete. 

Namely, we observed that sequences given in the Sequence Listing do not correspond 
with the sequences given in the present application as originally filed. The SEQ.ID.NO. 9 
does not correspond with Figure 7 as originally filed. 
Please provide full DNA sequence of Figure 7 for SEQ.ID.NO.9. 

The applicant is herewith invited to file the correct Sequence Listing, both on paper and in 
computer readable form. 

The expressions nucleotide and amino acid sequences mean an unbranched of ten or more contiguous 
nucleotides and an unbranched sequence of four or more contiguous amino acids. Nucleotide sequences 
shorter than 10 contiguous nucleotides and amino acids sequences shorter than 4 residues must not be 
included in a sequence listing. 

The ISA hereby invites the applicant to submit a sequence listing, with appropriate 
annotations for each sequence [where applicable], both on paper and in computer readable 
form, accompanied by the appropriate statements. 

Relating to this, we remind you that if these requirements are not met or not met in due time, the 
EPO does not perform the international search where a meaningful search cannot be carried out 
(Rule ^^(cJPCT). In this case the international search report is replaced in full or in part by the 
statement under Article 1 7(2)(a)(ii)PCT. 

Moreover Rule I3* r (f) prescribes that a subsequently file J sequence listing, which is not a correction within the 
meaning of rule 26.4 PCT and which is not a rectification within the meaning of Rule Q1A .PCT of a sequence 
fisting, shall not form part of ike international 'application . In accordance herewith, the furnishing of a subsequently 
filed sequence listing Joes not give rise to an opportunity either to amen J the description, claims an J figures with 
a view to refer to said subsequently filed sequence listing or add it to the application as originally filed. The 
subsequently furnished listing will therefore normally not be forwarded to th e international Bureau for publication 



We strongly recommend the applicant to use the Patentln software to submit the sequence listing. 
(If problems arise with the download of the Patentln software, a CD-ROM copy can be obtained 
through Ms. van Laar-Rabelink -Room 08-37, Tel +31 70 340 4440 ; Fax : +31 70 340 3992 ; E- 
mail : epoline@epo.org), free of charge; Internet: http://www.european-patent-office.org. 



purposes. 



o^^Sequence Listing in ASCII format (text o^^ra i 



The computer readable form of me Sequence Listing in ASCII format (text only) is mandatory. For 
further questions do not hesitate to contact us. 

Please send sequence listing on paper and in computer-readable form preferably to the European 
Patent Office, Strand Program, Directorate Biotechnology (Dir 1212), MsZ.Bota-Madsen, Room 
S 02 N 28, Patentlaan 2, NL 2288 EE Rijswijk, The Netherland 



REMARK: 

The new Patentin is available on our EPO website with following address: 
www.european-patent-office.org/filingsoft/strand 

Download is performed from that site . 

Please read carefully the information provided on that site. 

The downloaded install.exe file can be used 

for the installation of the new version from Patentin. 

WJJPATIN.EXE is the file to start Patentin 

Would you encounter problems, please take contact 
with our Helpdesk epoline@epo.org. 



P^tNT COOPERATION TREA 



PCT/US00/00938 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule ^^SfJ^«»^?^.fK?0 

MAR 2 0 » 

guMiuea feWftTCOrr LTD. 


To: 

KAGAN, Sarah, A. 
Banner & Witcoff, Ltd. 
11th floor 

1001 G Street, N.W. 
Wa^hinaton DC 20001-4597 
ETATS-UNIS D'AMERIQUE 




Date of mailing (day/month/year) 

06 March 2000 (06.03.00) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
1107.85600 


International application No. 
PCT/US00/00938 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

THE JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICINE (for all designated States 
except US) 

SNYDER, Solomon, H. et al (for US) 
International filing date : 
Priority date(s) claimed : 



Date of receipt of the record copy 
by the Internationa) Bureau 

List of designated Offices 



18 January 2000(18.01.00) 

19 January 1999(19.01.99) 
21 July 1999 (21.07.99) 

28 July 1999 (28.07.99) 

18 February 2000 (18.02.00) 



AP iGH^M.K^LS.MW^D.SUSZJ^UG^W 
EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

EP lAT^E^H^^DE^K^S^LFR^GB^RJEJT^^MCNL^T^E 
OA :BF,BJ,CF,CG,CI,CM,GA,GN,GW,ML,MR,NE,SN,TD,TG 

National :AE / AL / AM,AT,AU / AZ,BA,BB,BG,BR,BY / CA,CH / CN,CR,CU,CZ,DE,DK,DM,EE,ES,FI,GB, 

GD^E^^GM^HUJDJLJNJSJP^KG,^ 

M^MW^X^O^PL^RO^aSaS^SG^LSK,^ 

ZW 





The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (41-22)740.14.35 


Authorized officer: \ i L 
R. Chrem 

Telephone No. (41-22)338.83.38 
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Continuation of Form PCT/IB/301 
NOTIFICATION OF RECEIPT OF RECORD COPY 



PCT/USOO/00938 



Date of mailing {day/month/year) 

06 March 2000 (06.03.00) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
1107.85600 


International application No. 
PCT/USOO/00938 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 
time limits for entry into the national phase 
confirmation of precautionary designations 
requirements regarding priority documents 
A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 
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ANNEX T 



r 

^^RM PCT/IB/301 



national application No. 

PCT/US00/00938 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 

The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Form PCT/IB/301) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority date or, for those designated States 
which the applicant elects in a demand for international preliminary examination or in a later election, 30 MONTHS from the 
priority date, provided that the election is made before the expiration of 19 months from the priority date. Some designated (or 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee, is available. 

In addition to these procedural acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices, ft is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 

For detailed information about the procedural acts to be performed to enter the national phase before each designated 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, see the relevant 
Chapters of Volume II of the PCT Applicant's Guide. Information about the requirements for filing a demand for international 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 



GR and ES became bound by PCT Chapter II on 7 September 1 996 and 6 September 1997, respectively, and may, therefore, 
be elected in a demand or a later election filed on or after 7 September 1996 and 6 September 1997, respectively, regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has 
the right to file a demand for international preliminary examination. 



CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

This notification lists only specific designations made under Rule 4.9(a) in the request. It is important to check that these 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
before the expiration of 15 months from the priority date. If it is not confirmed, it will automatically be regarded as withdrawn 
by the applicant. There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit. 



REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy 
of the said earlier application, certified by the authority with which it was filed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 1 6 months from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 16-month time limit (Rule 17.1 (a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 16-month time limit and-may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 16-month time 
limit is the filing date of the earliest application whose priority is claimed. 
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• BAT NT COOPERATION TREATY 



From t :i e RECEIVING OFFICE 



To: 

SARAH A. KAGAN 
BANNER & WITCOFF . LTD. 
1001 G STREET. N.W. 
ELEVENTH FLOOR 
WASHINGTON DC 20001-4597 


PCT FEB 2 3 2000 

NOTIFICATION CONCERl^NO 1 "PA^MCNJFj-:' r » 
OF PRESCRIBED 'FEES""" 

/ppT Rnlpc 14 1 S anH 1 ft anri Admini<;trativp 

Instructions, Sections 304(a) and (b) and 323(b)) 


Date of mailing ^ M r-i-r-\ ^ 

(day/mop'n/year) \7 ptB 2000 


Applicant's or agent's file reference 

1107.85600 


PAYMENT DUE 

See item 3 for time limits 


International application No. . International filing date/Date of receipt S Priority date (day '/month /year) ^ 

PCT/US00/00938 ^^"'^ 18 JAN 00 19 JAN 99 


Applicant THE JQHNS HOpKINS UNIV ERSITY SCHOOL OF MEDICINE 



TD. 



1 . The applicant is hereby notified that this receiving Office has received: 

the payment of all the prescribed fees, and [ | an overpayment, which will be refunded in due course. 



j j no or insufficient payment of the prescribed fees and the applicant is hereby invited to pay the balance due, as 



summarized under item 2, within the time limit(s) indicated under item 3. 
2. Fees and payment calculation: 



Total fees payable Amount paid 

| j The details of the calculation are given in the Annex. 

3. Time limit(s) for payment and amount(s) payable (Rules 14.1, 15.4 and 16.1(f)): 



Balance 



□ 
□ 



□ 



within ONE MONTH from the date of receipt of the international application (for the transmittal fee (if any), the 
search fee, the basic fee and the designation fee). The amount payable for each fee is the amount applicable on the date 
of receipt of the international application. 

within ONE YEAR from the priority date (only for the designation fee and only if this time limit expires later than the 
above time limit). 

— If the designation fee is paid within one month from the date of receipt of the international application, the amount 
payable is the amount applicable on that date of receipt. 

— If the designation fee is paid within one year from the priority date but later than one month from the date of receipt 
of the international application, the amount payable is the amount applicable on the dale of payment. The receiving 
Office "should be consulted for the applicable amount. 

within 16 MONTHS from the priority date (only for the fee for priority document). The applicant's attention is drawn 
to the fact that the request made by the applicant under Rule 17.1(b) will be considered not to have been made unless 
the fee is paid within that time limit. 



4. Additional observations (if necessary): 

□ The search copy will not be transmitted to the International Searching Authority until the search fee is paid (therefore 
the start of the international search will be delayed)(Ru!e 23.1(a) and (b)). 



Name and mailing address of the receiving Office 
Assistant Commissioner for Patents 
Box PCT 

Washington, D.C. 20231 Attn: RO/US 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/RO/102 (January 1999) 



FERRY HACKIEY 
INTERNAltONAL DIVBlOlf 
703-305-6517 



PA^NT COOPERATION TREAT 1 * 



From the RECEIVING OFFICE 

To: 

SARAH A. KAGAN 
BANNER & WITCOFF, LTD. 
1001 G STREET, N.W. 
ELEVENTH FLOOR 
WASHINGTON DC 20001-4597 



PCT 



NOTIFICATION OF THE INTERNATIONAL 
APPLICATION NUMBER AND OF THE 
INTERNATIONAL FILING DATE 

(PCT Rule 20.5(c)) 



Date i nailing 
(day/month/year) 



1 7 FEB 2000 



Applicant's or agent's File reference 

1107.85600 


IMPORTANT NOTIFICATION 


International application No. 

PCT/US00/00938 


International filing date (day/month/year) 

18 JAN 00 


Priority date (day/month/year) 

19 JAN 99 


Applicant THE JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICI 


NE 


Title of the invention MAMMALIAN SERINE RACEMASE 



1. The applicant is hereby notified that the international application has been accorded the international application number and 
the international filing date indicated above. 



2. The applicant is further notified that the record copy of the international application: 
was transmitted to the International Bureau on 



17 FEB 2000 



I I has not yet been transmitted to the International Bureau for the reason indicated below and a copy of this 
' notification has been sent to the International Bureau**. 

| [ because the necessary national security clearance has not yet been obtained. 

| | because (reason to be specified): 



* The Internationa! Bureau monitors the transmittal of the record copy by the receiving Office and will notify the applicant 
(with Form PCT/IB/301) of its receipt. Should the record copy not have been received by the expiration of 14 months from 
the priority date, the International Bureau willnc.l"y the applicant (Rule 22.1(c)). 



FOREIGN TRANSMITTAL LICENSE INFORMATION 

□ 



Completed by 



nay 



Additional license for foreign transmittal not required. This subject matter is covered by a license already 
granted on the equivalent U.S. national application. Refer to that license for information concerning its scope. 

I I License for foreign transmittal not required. 37 CFR 5.11(e)(1) or 37 CFR 5.1 1(e)(2). However, a licen 
' — ' /be required for additional subject matter. See 37 CFR 5.15(b). 

: X Fo re ig or transmittal license granted. 35 U.S.C. 184; 37 CFI< 5.11 on 
L ^ J / (date) 
fi/l 37 CFR 5.15(a) Q 37 CFR 5.15(b) 





Name and mailing address of the receiving Office 
Assistant Commissioner for Patents 
Box PCT 

Washington, D.C. 20231 Attn: RO/US 
Facsimile No. 


Authorized off.ceHHUtY HACKUKY 

INTERNATIONAL DIVISION 
706-305-6517 

Telephone No TOBY HACDimHWOXSOV 



Form PCT/RO/105 (July 1992) 



PATENT COOPERATION TREATY 



From th^ RECEIVING OFFICE 



To: 

SARAH A. KAGAN 
BANNER & WITCOFF. LTD. 
1001 G STREET. N.W. 
ELEVENTH FLOOR 
WASHINGTON DC 20C01-4597 

— — . . 


PCT 

INVITATION TO CORRECT DEFECTS IN 
THE INTERNATIONAL APPLICATION 

(rL,l Articles .3(4X0 ana 14(1; and Kule 26) 


Date of mailing 

(day/month/year) C£g 2000 


Applicant's or agent's file reference 

1107.85600 


REPLY DUE withjn QNE MONTH from 
the above date of mailing 


International application No. 

PCT/USOO/00938 


International filing date 
{day /month/year) 

18 JAN 00 


Applicant 

THE JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICINE 



1 H Tne applicant is hereby invited, within the time limit indicated above, to correct, in the international application as filed, the 

defects specified on the attached 

(3 Annex A 

(3 Annex B 1 (text matter of the international application as filed) 
J2 Annex CI (drawings of the international application as filed) 

2. □ The applicant is hereby invited, within the time limit indicated above, to correct, in the translation of the international 
application furnished under Rule 12.3, the defects specified on the attached 

["I Annex A 

□ Annex B2 (text matter of the translation of the international application) 
n Annex C2 (drawings of the translation of the international application) 




DOC1 



Additional observations (if necessary): 



HOW TO CORRECT THE DEFECTS? 

Correction must be submitted by filing a repla^ nent sheet embodying the correction and a letter accompanying the replacement sheet, 
which shall draw attention to the difference between the replaced . heet and the replacement sheet. A correction maybe stated in a letter 
only if it is of such a nature that it can be transferred from the letter to the record copy without adversely affecting the clarity and direct 
reproducibility of the sheet onto which the correction is to be transferred (Rule 26.4). 

ATTENTION 

Failure to correct the defects will result in the international application being considered withdrawn by this receiving Office (see 
Rule 26.5 for further details). 

A copy of this invitation and any attachments has been sent to the International Bureau 
J3 and the International Searching Authority. 



Name and mailing address of the receiving Office 
Assistant Commissioner for Patents 
Box PCT 

Washington, D.C. 20231 Attn: RO/US 

racsimile No. 



Authorized office rfQQ^HACKIJS? 

INTERNATIONAL DIVISION 

Telephone No FE«RYHMXl^*USfT0.GOV 
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ANNEX A^ORM PCT/RO/106 ff^'J^ Q 9 3 8 



The receiving Office has found the following defects in the international application as filed: 

I . As lo signature* of the international application (Rules 4. 1 5 and 90.4), the request: 

a. is not signed. 

b. Q is not signed by all applicants. 

c. Q is not accompanied by the statement referred to in the check list in Box No. VIII of the request explaining the lack 

of the signature of an applicant for the designation of the United States of America. 

d. [X] is signed by what appears lo be an agent/common representative but 

(5^ the international application is not accompanied by a power of attorney appointing him. 

□ the power of attorney accompanying the international application was not siy led by all the applicants. 

e. Qj other {specify): 



* All applicants must sign, including inventors if they are also applicants (e.g. where the United Slates of America is designated). 

2. As to indications concerning the applicant, the request (Rules 4.4 and 4.5): 

a. | 1 does not properly indicate the applicant's name (specify): 

b. Q does not indicate the applicant's address. 

c. Q does not properly indicate the applicant's address {specify): 



d. Q does not indicate the applicant's nationality. 

e. Q does not indicate the applicant's residence. 

f. other {specify): 



3. As to the language of certain elements of ihe international application, other than ihe description and claims ( Rules 1 2. 1 (c) and 
26.3 Ur(a) and (c)): 

a * C ^ e rc< l l,cst > s no1 in a language v\ltich is both a language accepted by this receiving Office and a language of publicatior 
which is (are): 



h - LU " nc text mattcr of the drawings is not in the language in which ;he ». national application is lo be published, which is: 
c. Q the abstract is not in the language in which the international application is to be published, which is: 



4. The title of the invention: 

a - O is no1 indicated in Box No. I of the request (Rule 4. \ (a)). 

b. (H is not indicated at the lop of the first sheet of the description (Rule 5. 1 (a)). 

as appearing in Box No. I of ihe request is not identical with the title heading the description (Rule 5. t(a)). 



5. As to the abstract (Rule 8): 

I I ihe international application does not contain an abstract. 



Form PCT/RO/106 (Annex A) (July 1998) 



ANNEX Bl^BrFORM PCT/RO/106 



nal application No. 

00/00938 



The receiving Office has found lhat, wilh regard lo Ihe presentation of the text matter of the international application as filed, the 
physical requirements are not complied wilh to the extent that compliance therewith is necessary for: 

I. [3 reasonally uniform international publication (Rules 1 1 and 26.3(aX0) (defects to be specified): 

Request Description Claims Abstract 



a. 


□ 


The sheets do not admit of direct reproduction. 


□ 


□ 


□ 


p 


b. 


□ 


The element does not commence on a new sheet 


□ 


P 


□ 


• □ 


c. 


□ 


Sheets are not free from creases, cracks, folds. 


□ 


□ 


□ 


□ 


d 


□ 


Sheets are not used in the upright position. 


□ 


□ 


□ 


□ 


e. 


□ 


One side of the sheets is not left unused. 


□ 


□ 


□ 


□ 


f. 


□ 


The paper of the sheets is not flexible/sirong/whiie/smoolh/non-shiny/durable. 


□ 


□ 


□ 


n 


a 
Er 


n 


The sheets are not connected as prescribed (Rule 1 1 .4(b)). 


□ 


□ 


□ 


□ 


n. 


□ 


Sheets arc not A4 size (29'. 7cm x 2 1 cm). 


i — i 
i_j 


1 — i 

LJ 


i — i 

u 


i — i 

LJ 


L 




The minimum margins on the sheets are not as prescribed 






1 — 1 

□ 


i — i 

□ 






(top: 2cm; leftside: 2.5cm; right side: 2cm; bottom: 2cm). ^> • "2.^> 






j- 


□ 


The file reference number indicated on the sheets does not appear in tic 




n 


n 


n 




left-hand comer of the sheets, within 1 .5cm of the lop of the sheets. 




k. 


□ 


The file reference number exceeds the maximum of 1 2 characters. 


□ 


□ 


□ 


□ 


L 


□ 


The sheets of the description, claims and abstract are not numbered 




□ 


□ 


□ 




□ 


in consecutive Arabic numerals. 




m. 


The sheet numbers are not centered at the lop or bottom of the sheets. 


□ 


□ 


□ 


□ 


n. 


□ 


The sheet numbers are in the margin (see i. above for the size of the margins). 




□ 


□ 


□ 


o. 


□ 


The text matter is not typed or printed. 


□ 


□ 


□ 


□ 


P- 


□ 


The typing on the sheets is not t.5-spaced. 




□ 


□ 


□ 


q- 


□ 


The characters in the text matter on the sheets are less than 0.21 cm high 


□ 


□ 


□ 


□ 




□ 


in capital letters. 


r. 


The text matter on the sheets is not in dark, indelible color. 


□ 


□ 


□ 


□ 


s. 


□ 


The element contains drawings. 


□ 


□ 


□ 


□ 


L 


□ 


The sheets contain alteraiions/overwritings/inierlineaiions/loo many erasures. 


□ 


□ 


□ 


□ 


LL 




The sheets contain photocopy marks. Z^=> v 


□ 




□ 


□ 



2. Q satisfactory reproduction (Rules 1 1 and26.3(bXi)). 



Further observation (if necessary): 
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ANNEX CI TO 



PCT/RO/106 




nal application No. 

00/00938 



The receiving Office has found that, with regard to the presentation of the drawings of the international application as filed, the 
physical requirements are not complied with to the extent that compliance therewith is necessary for: 
I. reasonally uniform international publication (Rules 1 1 and 26.3(a)(0) (defects to be specified): 
Sheets containing drawings: 

| | the sheets do not admit of direct reproduction. 

the sheets are not free from creases, cracks, folds, 
one side of the sheets is not left unused. 

the paper of the sheets is not flex ibiostrong/white/smooth/non -shiny/durable, 
the drawings iu not commence on a new sheet, 
the sheets are not connected as prescribed v*<ule 1 ; .4(b)). 
the sheets are not A4 size (29.7cm x 2 1 -—). 



a. 

*□ 



□ 



J* 
k. 
L 

m. 
n. 

o. 
P 



the minimum margins on the sheets are not as prescribed 

(top: 2.5cm; leftside : 2.5cm; right side: 1 .5cm; bottom: 1cm). Vv^ 2_- &t 

the file reference number indicated on the sheets does not appear in the left-hand corner of the sheets, within 
1 .5cm of the top of the sheets. 

the file reference number exceeds the maximum of 12 characters. 

the sheets are not free from frames around usable or used surfacts. 

the sheets are not numbered in consecutive Arabic numerals (e.g. 1/3, 2/3, 3/3). \ 

the sheet numbers are not centered at the top or bottom of the sheets. 

the sheet numbers are in the margin (see h. above for the size of the margins). 

the sheets contain alterations/overwritings/interlineations/too many erasures. 

the sheets contain photocopy marks. fv>_ v 



Drawings (Rule 11.13): 

do not admit of direct reproduction, 
contain unnecessary text matter. 

contain words so placed as to prevent translation without interference with lines thereof 
are not executed in durable black coior; the lines are not uniformly thick and well-defined, 
contain cross-sections not properly hatched, 
would not be properly distinguishable in reduced reproduction, 
contain scales not represented graphically. 

contain number?, letters and reference lines lacking simplicity and clarity, 
contain lines drafted without the aid of drafting instruments, 
contain disproportionate elements of a figure not necessary for clarity . 
contain numbers and letters of height less than 0.32 cm. 

contain letters not conforming to the Latin, and where customary, Greek alphabets. 

contain figures on two or more sheets which form a single complete figure but which are not able to be assembled 
without concealing parts thereof. 

„ _ ntain figures which are not properly arranged and clearly separated, 
contain different figures not numbered in consecutive Arabic numerals, 
contain different figures not numbered independent of the numbering of the sheets, 
are not restricted to reference signs mentioned in the description, 
do not contain reference signs that are mentioned in the description, 
c ntain the same feature denoted by different reference signs, 
are not arranged in an upright position, clearly separated from one another, 
are not presented sideways with the top of the figures at the left side of the sheets. 

2. Q satisfactory reproduction (Rules 11 and 26.3(b)(0). 



k. 
L 



Further observations (if neccesary): 
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., P ^ENT COOPERATION TREA: 



From the RECEIVING OFFICE 



To: 

SARAH A. KAGAN 
BANNER & WITCOFF. LTD. 
1001 G STREET. N.W. 
ELEVENTH FLOOR 
WASHINGTON DC 20001-4597 


PCT 

NOTIFICATION REGARDING CERTAIN 
CORRECTIONS MADE EX OFFICIO 

(PCT Administrative Instructions, Section 327) 


Date of mailing 

(day /month/year) J f p£Q 2000 


Applicant's or agent's tile reference 

1107.85600 


REPLY DUE , T ^ VT ^ 

NONE 

However, see paragraph 3 below 


International application No. 

PCT/US00/00938 


International filing date 
(day/month/year) ^3 J/\|\| QQ 


Applicant 

THE JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICINE 



1. The applicant is hereby notified that this receiving Office has correct' formal defects in the international application 
ex officio, as shown on the attached copy of: 



the request, sheet No.: 
[ [ the description, sheet No.: 
I I the claims, sheet No.: 
I I the drawings, sheet No.: 
I I other (specify): 



2. If the applicant agrees with these corrections, no further action is inquired in this regard. 

3. In case of disagreement with these corrections, the applicant should promptly inform this receiving Office accordingly. 





Name and mailing address of the receiving Office 
Assistant Commissioner for Patents 
Box PCT 

Washington, D.C. 20231 Attn: RO/US 
Facsimile No. 


Authorized officerKKKK* HAV^KlliT ___ T 

INTERNATIONAL DIVKKP 



TO 

' SARAH A. KAGAN 
BANNER & WITCOFF, LTD. 
1001 G STREET, N.W. 
ELEVENTH FLOOR 
WASHINGTON DC 20001-4597 



UNITED STA 



IGNATED/ELECTED 
(DO/EO/US) 



NOTIFICATION OF STATUS OF 
REQUIREMENTS UNDER 35 U.S.C.371 



International Application Number 


International Filing Date 


Priority Date Claimed 


PCT/US00/00938 


18 JAN 00 


19 JAN 99 



DATE OF MAILING 



17 FEB 2000 



FILE REFERENCE 



1107.85600 



IDENTIFICATION OF INTERNATIONAL APPLICATION 



NOTIFICATION 



The applicant is hereby advised that the U.S. Patent and Trademark Office in its 
capacity as [x] Designated Office Elected Office has received the following items 
as of the date of mailing indicated above. 



1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 



10. 



□ U.S. National fee [35 U.S.C.371 (c) (1)] 

□ Oath of declaration [35 U.S.C.371 (c) (4)] 

[3 Copy of International application as filed [35 U.S.C.371 (c) (2)] 

□ Translation of Application [35 U.S.C.371 (c) (2)] 

□ Amendments under PCT Article 19 [35 U.S.C.371 (c) (3) 

□ Translation of PCT Article 19 Amendments [35 U.S.C.371 (c) (3) 

□ Search Report or Declaration under PCT Article 17(2) [35 U.S.C.371 (a)] 
| | International Preliminary Examination Report and its Annexes, if 

any, under PCT Article 36(3) (a) [35 U.S.C.371 (a)] 
[ | Translation of Annexes to the International Preliminary 

Examination Report under PCT Article 36(3) (b) [35 U.S.C.371 (c) (5)] 
| | Other items received: 

[ | Assignment Document Q Prior Art Statement Preliminary Amendment 

| | Requirements for U.S. National pr< cessing have been met. Processing will 

commence 

| | at the expiration of the applicable time limit under either 

□ PCT Article 22 [35 U.S.C.371 (b)] or 

□ PCT Article 39 [35 U.S.C.371 (b)] 

[~~| on the date indicated below under the provisions of 35 U.S.C.371 (0 



U.S. NATIONAL SERIAL* DATE UNDER 35 U.S.C. 102(e) DATE OF COMMENCEMENT OF 

NATIONAL PROCESSING 

All correspondence submitted after the date of commencement of U.S. National 
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MAMMALIAN SERINE RACEMASE 



The U.S. Government has a paid-up license in this invention and the right in 
limited circumstances to require the patent owner to license others on reasonable terms 
5 as provided for by the terms of USPHS grant MH- 18501 and Research Scientist 

Award DA00074 awarded by the National Institutes of Health. 



TFrHNTCAI ARFA OFTHF TNVF.NTION 

This invention relates to the area of mammalian amino acid racemase enzymes. 

10 

BACKGROUND OF THF 1NVFNTTON 

D-amino acids are prominent in bacteria, and there have been occasional 
reports of D-amino acids in invertebrates (1, 2), whereas animal tissues were believed 
to contain L-amino acids exclusively. Recently, however, D-serine (3-6) and 

15 D-aspartate (7, 8) were reported in mammalian tissues, especially in the nervous 

system. Utilizing highly selective antibodies, we localized D-aspartate to 
neuroendocrine tissues (9), while the immunohistochemical localizations of D-serine 
closely resemble N-methyl-D-aspartate (NMD A) receptors for the neurotransmitter 
glutamate, consistent with chemical measurements of the distribution of D-serine (i0, 

20 11). 

Glutamate cannot activate the NMDA receptor in the absence of added 
glycine, which indicates a "glycine site" for the receptor (12, 13). D-Serine is up to 
three times more potent than glycine at this site (14), suggesting that D-serine is the 
endogenous ligand for this site. D-Serine is localized exclusively to Type II 
25 astrocytes, a form of glia concentrated in gray matter in the same areas of the brain as 
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NMDA receptors (10). Stimulation of the kainate subtype of glutamate receptors 
releases D-serine from Type II astrocytes, which implies that synaptic release of 
glutamate triggers release of D-serine from the astrocytes to activate NMDA receptors 
physiologically (10). While in most parts of the brain the distribution of D-serine 
5 resembles NMDA receptors far better than does the distribution of glycine, in some 

areas glycine and NMDA receptors are co-localized, suggesting that D-serine is the 
predominant ligand for the receptor in most brain areas but that glycine serves this 
purpose in some sites (11). 

Activation of NMDA receptors is an important pathologic event in stroke and 

10 several neurodegenerative diseases, leading to cell death. Decreased activation of 

NMDA receptors can thus have a beneficial effect in the treatment of any condition 
or disease that includes acute or chronic neuronal death or dysfunction mediated by 
overactivation of NMDA receptors. Overactivation of NMDA receptors is involved 
in stroke, epilepsy, and chronic neurodegenerative diseases such as Parkinson's 

15 disease, Huntington's disease, motor neuron diseases, and Alzheimer's disease. Thus, 

there is a need in the art to determine how D-serine is formed in the brain, so that its 
concentration in NMDA-related diseases can be regulated. 

SUMMARY OF THE INVENTION 

20 It is an object of this invention to provide isolated mammalian serine racemase 

protein and polynucleotide molecules, as well as methods of producing these 
molecules. These and other objects of the invention are provided by one or more of 
the embodiments described below. 

One embodiment of the invention is a preparation of an isolated mammalian 
25 serine racemase having a specific activity of at least 0.003 nmole L-serine/mg/hour. 

Another embodiment of the invention is an isolated and purified 
polynucleotide molecule which encodes a mammalian serine racemase. 

Still another embodiment of the invention is a host cell comprising an 
expression construct which comprises a polynucleotide molecule encoding a murine 
30 serine racemase. 

Even another embodiment of the invention is a method of producing a 
mammalian serine racemase. A host cell comprising an expression construct which 
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comprises a polynucleotide molecule encoding a mammalian serine racemase is 
cultured in a culture medium. Mammalian serine racemase is recovered from the 
culture medium or the host cell. 

Yet another embodiment of the invention is a method to screen compounds to 
5 identify candidate therapeutic agents. A test compound is contacted with a 

mammalian serine racemase. Activity of the mammalian serine racemase is assayed. 
A test compound is identified as a candidate therapeutic agent if it modulates the 
activity of the mammalian serine racemase. 

The invention thus provides mammalian serine racemase molecules, 
10 polynucleotide sequences encoding the molecules, host cells, methods of producing 

mammalian serine racemase, and methods of screening test compounds to identify 
modulators of mammalian serine racemase. Modulators of mammalian serine 
racemase molecules can be used therapeutically, inter alia^ to treat acute or chronic 
neural death or dysfunction mediated by overactivation of NMD A receptors. 

15 

BRIEF DESCRIPTIO N O F THE DRAWINGS 

Figure 1. SDS/PAGE analysis of purified serine racemase. A 12% 
polyacrylamide gel was stained with Coomassie blue. Lane 1, molecular weight 
markers: myosin (200 kDa); P-galactosidase (116.7 kDa); phosphorylase b (97.4 

20 kDa); bovine serum albumin (66.3 kDa); glutamic dehydrogenase (55.4 kDa); lactate 

dehydrogenase (36.5 kDa); carbonic anhydrase (31 kDa); trypsin inhibitor (21.5 kDa). 
Lane 2, mono Q column eluate containing 1 \xg protein. Lane 3, Hydroxyapatite 
column eluate containing 0.5 (ig of purified protein. Silver staining of the purified 
preparation showed no additional bands. 

25 Figure 2. pH and temperature-dependence of racemase activity. Figure 2 A. 

Racemase activity was assayed at 37 °C in media containing 50 mM MES-Tris (pH 
6.0 to 6.5), 50 mM Tris-HCl (pH 6.8 to 8.8) of 50 mM CAPS-NaOH (pH 9 to 10,5), 
20 mM L-serine. 40-100 fig/ml purified enzyme, 1 mM EDTA, 2 mM DTT, and 15 
jiM pyridoxal 5 f -phosphate. Figure 2B. Racemase activity was assayed at different 

30 temperatures in a medium containing 50 mM Tris-HCl (pH 8.0), 20 mM L-serine, 40- 

100 |ig/ml purified enzyme, 1 mM EDTA, 2 mM DTT, and 15 |iM pyridoxal 
5 '-phosphate. The reaction was stopped after 4 hours and analyzed by both 
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chemi luminescence and HPLC assay. The experiment was replicated three times 
using different preparations with similar results. 

Figure 3. Kinetic parameters of racemization reaction. Initial rate of 
racemase activity was measured at 37 °C in a medium containing 50 mM Tris-HCl 
5 (pH 8.0), 35 fig/ml purified enzyme, 1 mM EDTA, 2 mM DTT, 15 pyridoxal 

5-phosphate, and different concentrations of either L- or D- serine. The reaction was 
stopped after 2 hours, when less than 10% of the substrate was consumed. Values for 
and V max were calculated using the Michaelis-Menten equation. The values are 
representative of three experiments with different enzyme preparations. 
10 Figure 4. Inhibition of serine racemase by PLP inhibitors and sulfhydryl 

oxidation. Figure 4A. Enzyme activity was monitored at 37 °C in a medium 
containing 50 mM Tris-HCl (pH 8.0), 20 mM L-serine, 40-100 ^g/ml purified 
enzyme, 1 mM EDTA, 2 mM DTT, 10 jaM pyridoxal S'-phosphate and different 
concentrations of either aminooxyacetic acid (O) or hydroxylamine (•). Figure 4B. 
15 Reaction medium and conditions were as described in A, except that DTT was omitted 

from the last step of the enzyme preparation. The enzyme was preincubated for 10 
minutes in the presence of different concentrations of oxidized glutathione (GSSG). 

Figure 5. Absorption spectra of purified serine racemase. Purified enzyme 
(70 ng/ml) was preincubated for 10 minutes in medium containing 10 mM KPi (pH 
20 7.2), 2 mM DTT, 1 mM EDTA, 10 *iM PLP, either in the absence (Control) or in the 

presence of 1 mM aminooxyacetic acid (AOAA). The distinct peaks of absorbance 
at 420 and 340 run were not observed in the presence of buffer alone or when bovine 
serum albumin was used instead of serine racemase. 

Figure 6. Production of D-serine in culture medium of cells transfected with 
25 cDNA encoding full-length serine racemase (left) and in the transfected cells (right). 

Figure 7. Complete coding sequence of mouse serine racemase (SEQ ED NO: 
9) and its translated amino acid sequence. 

HFTAII FD DESCRIPTION OF THF INVENTION 

30 The inventors' isolation of serine racemase represents the first purification of 

an enzyme which converts L-serine to D-serine. Bacteria contain substantial levels 
of D-serine and many other D-amino acids. Though a number of amino acid 
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racemases have been purified for bacteria, no serine-specific enzyme has been 
previously identified (19-21). 

Serine racemase appears to be a very conserved enzyme. For example, the pH 
optimum in the rat brain enzyme we have purified, as well as its requirement for PLP 
5 and behavior in chromatographic systems, resemble the activity characterized in crude 

preparations of silkworm (18). Bacterial amino acid racemases display properties 
resembling serine racemase including values, alkaline pH optimum, and the 
requirement for PLP. The alkaline pH optimum, might reflect the mechanism of 
racemization, as PLP non-enzymatically racemizes amino acids at alkaline pH (22). 

10 Serine racemase displays a value in the direction L- to D-serine which 

resembles brain levels of L-serine and which favors the physiologic synthesis of 
D-serine. Because of the much higher value in the direction D- to L-serine, under 
physiological conditions the enzyme should predominantly make D-serine. 

Mammalian serine racemase can be isolated from homogenates of mammalian 

15 brain, such as rat, mouse, or preferably human brain. Other forms of mammalian 

serine racemase can be isolated from brain homogenates of other mammals, such as 
monkey, pig, cow, sheep, goat, guinea pig, and the like. The enzyme can be purified, 
partially or to homogeneity, using all or part of the method described in Example 1. 
This method employs, sequentially, ammonium sulfate fractionation, butyl-sepharose, 

20 Q-sepharose, mon-Q, and hydroxyapatite chromatography steps (Table 1). 

Preferably, a preparation of isolated mammalian serine racemase is able to 
convert L-serine to D-serine with a specific activity of at least 0.003, .025, 0.075, 1, 
2.5, or 5 jimole of L-serine/mg/hr. The specific activity of isolated mammalian serine 
racemase can be determined inter alia by the assay described in Example 2. Other 

25 methods as are known in the art can also be employed. 

Serine racemase is a relatively small soluble protein of 37 kDa. Murine serine 
racemase has the amino acid sequence shown in SEQ ID NO: 8. Rat serine racemase 
comprises the amino acid sequences shown in SEQ ID NOS: 6 and 7. Human serine 
racemase comprises amino acid sequences encoded by the nucleotide sequences 

30 shown in SEQ ID NO: 2, 3, or 9. The protein contains a pyridoxal 5' phosphate 

binding region (ELFQKTGSFKIRGA, amino acids 47-60 of SEQ ED NO: 8), which 
supports the biochemical prediction that the serine racemase is a pyridoxal phosphate 
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binding protein (Figures 4 and 5). 

The invention also provides polypeptide fragments of mammalian serine 
racemase. Polypeptide fragments may contain less than full-length mammalian serine 
racemase and can contain at least 6, 8, 10, 13, 25, 27, 50, 100, 121, 150, 200, 250, or 
5 300 contiguous amino acids selected from SEQ ID NOS: 6, 7, 8, or 10 or amino acid 

sequences encoded by the nucleotide sequences shown in SEQ ID NO: 1, 2, 3, or 9. 
One such polypeptide fragment is the pyridoxal 5* phosphate binding region (amino 
acids 47-60 of SEQ ID NO: 8). Other polypeptide fragments of interest can be 
identified using routine protein analysis techniques known in the art. These 

10 techniques include, but are not limited to, hydrophobicity and hydrophilicity plots, 

homology searches for various motifs, antigenic indices, and standard algorithms such 
as those disclosed in Harlow & Lane, Antibodies- A Laboratory Manual (Cold 
Spring Harbor Laboratory, 1988). Enzymes can be used to generate mammalian 
serine racemase polypeptides by enzymatic proteolysis of full-length mammalian 

1 5 serine racemase. Polypeptide fragments can be used to generate antibodies, which in 

turn can be used tolocalize the racemase in tissues. 

Mammalian serine racemase protein and polypeptides can also be produced 
by recombinant DNA methods or by synthetic chemical methods. For production of 
recombinant serine racemase, coding sequences such as those selected from the 

20 nucleotide sequences shown in SEQ ID NOS: 1, 2, 3, or 9 can be expressed in known 

prokaryotic or eukaryotic expression systems. Bacterial, yeast, insect, or mammalian 
expression systems can be used, as is known in the art. 

Alternatively, synthetic chemical methods, such as solid phase peptide 
synthesis, can be used to synthesize mammalian serine racemase protein or 

25 polypeptides. General means for the production of peptides, analogs or derivatives 

are outlined in B. Weinstein, ed., Chemistry and Biochemistry of Amino Acids, 
Peptides, and Proteins - A Survey of Recent Developments (1983). 

Mammalian serine racemase proteins, however produced, can contain 
alterations in amino acid sequence relative to the amino acid sequences encoded by 

30 SEQ ID NOS: 1, 2, 3, or 9 which do not affect the serine racemase activity of the 

protein. Guidance in determining which amino acid residues may be conservatively 
substituted, inserted, or deleted without abolishing serine racemase activity can be 
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found using computer programs well known in the art, such as DNASTAR software. 
Whether an amino acid change results in a functional serine racemase can readily be 
determined by assaying serine racemase activity as described in Example 2. 

Preferred mammalian serine racemase proteins have amino acid sequences 
5 which are at least 85%, 90%, 95%, 96%, or 97% identical to the amino acid sequences 

encoded by a polynucleotide having a coding sequence as shown in SEQ ID NOS: 1, 
2, 3, or 9. More preferably, the molecules are at least 98% or 99% identical. Percent 
identity is determined according to the Smith- Waterman homology search algorithm, 
using an affine gap search with the following parameters: a gap open penalty of 12 

1 0 and a gap extension penalty of 1 . The Smith- Waterman homology search algorithm 

is taught in Smith and Waterman, Adv. AppL Math. (1981) 2: 482-489. 

Fusion proteins comprising at least 6, 8, 10, 13, 25, 27, 50, 100, 121, 150, 200, 
250, or 300 contiguous amino acids selected from SEQ ID NOS: 6, 7, 8, or 10 or 
amino acid sequences encoded by SEQ ED NO: 1, 2, 3, or 9 can also be constructed. 

15 Fusion proteins are useful for generating antibodies against mammalian serine 

racemase amino acid sequences and for use in various assay systems. For example, 
mammalian serine racemase fusion proteins can be used to identify proteins which 
interact with the enzyme and which influence its racemase activity. Physical methods, 
such as protein affinity chromatography, or library-based assays for protein-protein 

20 interactions, such as the yeast two-hybrid or phage display systems, can also be used 

for this purpose. Such methods are well known in the art and can also be used to 
screen drugs. 

A mammalian serine racemase fusion protein comprises two protein segments 
fused together by means of a peptide bond. The first protein segment consists of at 
25 least 6, 8, 10, 13, 25, 27, 50, 100, 121, 150, 200, 250, or 300 contiguous amino acids 

selected from SEQ ID NOS: 6, 7, 8, or 10 or amino acid sequences encoded by SEQ 
ED NO: 1, 2, 3, or 9. The first protein segment can also be a full-length mammalian 
serine racemase protein. The first protein segment can be N-terminal or C-terminal, 
as is convenient. 

30 The second protein segment can be a full-length protein or a protein fragment 

or polypeptide. Proteins commonly used in fusion protein construction include p- 
galactosidase, P-glucuronidase, green fluorescent protein (GFP), autofluorescent 



7 



WO 00/43526 



PCT/US00/00938 



proteins, including blue fluorescent protein (BFP), glutathione-S-transferase (GST), 
luciferase, horseradish peroxidase (HRP), and chloramphenicol acetyltransferase 
(CAT). Epitope tags can be used in fusion protein constructions, including histidine 
(His) tags, FLAG tags (Kodak), influenza hemagglutinin (HA) tags, Myc tags, VSV-G 
tags, and thioredoxin (Trx) tags. Other fusion constructions can include maltose 
binding protein (MBP), S-tag, Lex A DNA binding domain (DBD) fusions, GAL4 
DNA binding domain fusions, and herpes simplex virus (HSV) BP 16 protein fusions. 

Mammalian serine racemase fusion proteins can be made by covalently linking 
the first and second protein segments or by standard procedures in the art of 
recombinant DNA technology. Recombinant DNA methods can be used to prepare 
fusion proteins, for example, by making a DNA construct which comprises coding 
sequences selected from SEQ ED NOS: 1, 2, 3, or 9 in proper reading frame with 
nucleotides encoding the second protein segment and expressing the DNA construct 
in a host cell, as is known in the art. Many kits for constructing fusion proteins are 
commercially available from companies such as Promega Corporation (Madison, WI), 
Stratagene (La Jolla, CA), Clontech (Mountain View, CA), Santa Cruz Biotechnology 
(Santa Cruz, CA), MBL International Corporation (MIC; Watertown, MA), and 
Quantum Biotechnologies (Montreal, Canada; 1-888-DNA-KITS). 

Isolated mammalian serine racemase proteins, polypeptides, or fusion proteins 
can be used as immunogens, to obtain a preparation of antibodies which specifically 
bind to epitopes of mammalian serine racemase. The antibodies can be used, inter 
alia, to detect mammalian serine racemase in mammalian brain tissue or in fractions 
thereof. The antibodies can also be used to detect the presence of mutations in a gene 
encoding a mammalian serine racemase which result in under- or over-expression of 
the enzyme or in expression of an enzyme with altered size or electrophoretic 
mobility. Antibodies can also be used therapeutically, to decrease the specific activity 
of the serine racemase, as described below. 

Antibodies which specifically bind to epitopes of mammalian serine racemase 
proteins, polypeptides, or fusion proteins can be used in immunochemical assays, 
including but not limited to Western blots, ELISAs, radioimmunoassays, 
immunohistochemical assays, immunoprecipitations, or other immunochemical assays 
known in the art provide a detection signal in immunoassays such as which is at least 
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5-, 10-, or 20- fold higher than a detection signal provided with other proteins when 
used in such immunochemical assays. Preferably, antibodies which specifically bind 
to mammalian serine racemase epitopes do not detect other proteins in 
immunochemical assays and can immunoprecipitate the enzyme or fragments thereof 
5 from solution. 

Mammalian serine racemase-specific antibodies specifically bind to epitopes 
present in a mammalian serine racemase having an amino acid sequence encoded by 
polynucleotide molecules comprising the nucleotide sequences shown in SEQ ID 
NOS: 1, 2, 3, or 9. Typically, at least 6, 8, 10, or 12 contiguous amino acids are 

10 required to form an epitope. However, epitopes which involve non-contiguous amino 

acids may require more, e.g., at least 15, 25, or 50 amino acids. 

Epitopes of mammalian serine racemase which are particularly antigenic can 
be selected, for example, by routine screening of mammalian serine racemase 
polypeptides for antigenicity or by applying a theoretical method for selecting 

1 5 antigenic regions of the protein, using methods such as those taught in Harlow & Lane 

(1988), Hopp & Wood, Proc. Natl. Acad. Set U.S.A. 78, 3824-28 (1981), Hopp & 
Wood, Mol. Immunol 20, 483-89 (1983), and Sutcliffe et al, Science 219, 660-66 
(1983). 

Any type of antibody known in the art can be generated to bind specifically to 
20 mammalian serine racemase epitopes. For example, preparations of polyclonal and 

monoclonal antibodies can be made using standard methods which are well known in 
the art. Similarly, single-chain antibodies can also be prepared. Single-chain 
antibodies which specifically bind to mammalian serine racemase epitopes can be 
isolated, for example, from single-chain immunoglobulin display libraries, as is 
25 known in the art and described, for example, in Hayashi et aL, 1995, Gene 160: 129- 

30. Single-chain antibodies can also be constructed using a DNA amplification 
method, such as the polymerase chain reaction (PCR), using hybridoma cDNA as a 
template. Thirion et aL, 1996, Eur. J, Cancer Prev. 5: 507-11. 

Single-chain antibodies can be mono- or bispecific, and can be bivalent or 
30 tetravalent. Construction of tetravalent, bispecific single-chain antibodies is taught, 

for example, in Coloma and Morrison, 1997, Nat. BiotechnoL 15: 159-63. 
Construction of bivalent, bispecific single-chain antibodies is taught inter alia in 
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Mallender and Voss, 1994, J. Biol. Chem. 269: 199-206. 

A nucleotide sequence encoding a single-chain antibody can be constructed 
using manual or automated nucleotide synthesis, cloned into an expression construct 
using standard recombinant DNA methods, and introduced into a cell to express the 
coding sequence, as described below. Alternatively, single-chain antibodies can be 
produced directly using, for example, filamentous phage technology. Verhaar et aL, 
1995, Int. J. Cancer 61: 497-501; Nichollse/ al„ 1993, J. Immunol Meth. 765:81-91. 

For use in therapeutic methods, monoclonal and other antibodies can be 
"humanized'* in order to prevent a patient from mounting an immune response against 
the antibody. Such antibodies can be sufficiently similar in sequence to human 
antibodies to be used directly in therapy or may require alteration of a few key 
residues. Sequence differences between, for example, rodent antibodies and human 
sequences can be minimized by replacing residues which differ from those in the 
human sequences, for example, by site directed mutagenesis of individual residues, 
or by grafting of entire complementarity determining regions. Alternatively, one can 
produce humanized antibodies using recombinant methods, as described in 
GB2188638B. Antibodies which specifically bind to mammalian serine racemase 
epitopes can contain antigen binding sites which are either partially or fully 
humanized, as disclosed in U.S. 5,565,332. 

Other types of antibodies can be constructed and used in methods of the 
invention. For example, chimeric antibodies can be constructed as disclosed, for 
example, in WO 93/03151. Binding proteins which are derived from 
immunoglobulins and which are multivalent and multispecific, such as the 
"diabodies" described in WO 94/13804, can also be prepared. 

Antibodies of the invention can be purified by methods well known in the art. 
For example, antibodies can be affinity purified by passing the antibodies over a 
column to which a mammalian serine racemase protein, polypeptide, or fusion protein 
is bound. The bound antibodies can then be eluted from the column, using a buffer 
with a high salt concentration. 

In one embodiment of the invention, serine racemase is inhibited by 
administering antibodies which specifically bind to serine racemase to a patient in 
need of such inhibition. Preparation of such antibodies is described above. 
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Coding sequences for mammalian serine racemase proteins are shown in SEQ 
ID NOS: 1, 2, 3, and 9. SEQ ID NO: 1 is the coding sequence for mouse serine 
racemase. SEQ ED NO: 9 comprises the coding sequence for mouse serine racemase. 
SEQ ID NOS: 2 and 3 encode the N- and C-termini of human serine racemase, 
5 respectively. Full-length cDNA encoding the human enzyme can be obtained using 

polynucleotide probes selected from SEQ ID NOS: 2, 3, or 9 to screen human cDNA 
using methods known in the art. Alternatively, human expression libraries can be 
screened for cDNA clones which express human serine racemase using specific 
antibodies of the invention. 

10 Isolated and purified mammalian serine racemase polynucleotide molecules 

according to the invention are subgenomic and contain less than a whole chromosome. 
Preferably, the polynucleotides are intron-free. Isolated and purified polynucleotide 
molecules of the invention can be single-or double-stranded and can comprise at least 
362, 400, 500, 600, 700, 800, 900, or 1000 contiguous nucleotides selected from SEQ 

15 ID NOS: 1 or 9 or can comprise SEQ ED NOS: 1,2, 3, or 9. 

Complements of the nucleotide sequences shown in SEQ ID NOS: 1, 2, 3, and 
9 are contiguous nucleotide sequences which form Watson-Crick base pairs with a 
contiguous nucleotide sequence of SEQ ID NOS: 1,2, 3, and 9. Complements of the 
nucleotide sequences shown in SEQ ID NOS: 1, 2, 3, and 9 are polynucleotides of the 

20 invention and can be used, for example, to provide antisense oligonucleotides, 

primers, and probes. Antisense oligonucleotides, primers, and probes of the invention 
can consist of at least 1 1, 12, 15, 20, 25, 30, 50, or 100 contiguous nucleotides which 
are complementary to the coding sequences shown in SEQ ED NOS: 1, 2, 3, and 9. 
A complement of the entire coding sequence can also be used. 

25 Degenerate nucleotide sequences which encode amino acid sequences of 

mammalian serine racemase protein as well as homologous nucleotide sequences 
which are at least 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to the nucleotide 
sequences shown in SEQ ED NOS: 1, 2, 3, and 9, are also polynucleotides of the 
invention. Percent sequence identity is determined using computer programs which 

30 employ the Smith- Waterman algorithm, for example as implemented in the MPSRCH 

program (Oxford Molecular), using an affine gap search with the following 
parameters: a gap open penalty of 12 and a gap extension penalty of 1 . 
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Nucleotide sequences which hybridize to the coding sequences shown in SEQ 
ID NOS: 1, 2, 3, or 9 or their complements with at most 1, 2, 3, 4, 5, 10, 15, 20, 25, 
30, or 35% basepair mismatches are also polynucleotides of the invention. For 
example, using the following wash conditions-2 x SSC (0.3 M sodium chloride, 0.03 
5 M sodium citrate, pH 7.0), 0.1% SDS, room temperature twice, 30 minutes each; then 

2 x SSC, 0.1% SDS, 50 °C once, 30 minutes; then 2 x SSC, room temperature twice, 
10 minutes each— homologous polynucleotide sequences can be identified which 
contain at most about 25-30% basepair mismatches with SEQ ID NOS: 1, 2, 3, or 9. 
More preferably, homologous nucleic acid strands contain 15-25% basepair 

1 0 mismatches, even more preferably 5- 1 5% basepair mismatches. 

Other mammalian serine racemase-encoding polynucleotides can be identified 
by making suitable probes or primers and screening cDNA expression libraries from 
other mammals, such as monkey, pig, cow, sheep, goat, or guinea pig. Similarly, 
serine racemase enzymes from non-mammalian species, such as yeast and Drosophila y 

15 can be identified by screening cDNA expression libraries from these species using 

degenerate probes and primers based on the polynucleotide sequences disclosed 
herein. The T m of a double-stranded DNA decreases by 1-1.5 °C with every 1% 
decrease in homology (Bonner et aL, J. MoL Biol. 81, 123 (1973). Homologous 
mammalian or non-mammalian serine racemase polynucleotides can therefore be 

20 identified, for example, by hybridizing a putative homologous polynucleotide with a 

polynucleotide having a nucleotide sequence as shown in SEQ ID NOS: 1, 2, 3, or 
9, comparing the melting temperature of the test hybrid with the melting temperature 
of a hybrid comprising a polynucleotide having SEQ ID NOS: 1, 2, 3, or 9 and a 
polynucleotide which is perfectly complementary to that sequence, and calculating the 

25 number or percent of basepair mismatches within the test hybrid. 

Nucleotide sequences which hybridize to the coding sequences shown in SEQ 
ID NOS: 1, 2, 3, or 9 under stringent hybridization and/or wash conditions are also 
polynucleotides of the invention. Stringent wash conditions are well known and 
understood in the art and are disclosed, for example, in Sambrook et a/., Molecular 

30 Cloning: A Laboratory Manual, 2d ed., 1 989, at pages 9.50-9.5 1 . 

Typically, stringent hybridization conditions include a combination of 
temperature and salt concentration that is approximately 12-20 °C below the calculated 
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T m of the hybrid under study. The T m of a hybrid between the polynucleotide 
sequences shown in SEQ ID NOS: 1, 2, 3, and 9 and a polynucleotide sequence 
which is 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical can be calculated, for 
example, using the equation of Bolton and McCarthy, Proc. Natl Acad. ScL U.S.A. 
5 48, 1390(1962): 

T m « 81.5 °C - 16.6(log I0 [Na*]) + 0.41(%G + C) - 0.63(%formamide) - 600//), 
where / = the length of the hybrid in basepairs. 
Stringent wash conditions include, for example, 4 x SSC at 65 °C, or 50% formamide, 
4 x SSC at 42 °C, or 0.5 x SSC, 0. 1% SDS at 65 °C. Highly stringent wash conditions 

10 include, for example, 0.2 x SSC at 65 °C. 

Polynucleotides of the invention can be isolated and purified free from other 
nucleotide sequences using standard nucleic acid purification techniques. For 
example, restriction enzymes and probes can be used to isolate polynucleotide 
fragments which comprise coding sequences for a mammalian serine racemase. 

1 5 Isolated and purified polynucleotides are in preparations which are free or at least 90% 

free of other molecules. 

Complementary DNA (cDNA) molecules which encode mammalian serine 
racemase proteins are also polynucleotides of the invention. cDNA molecules can be 
made using standard molecular biology techniques, with mammalian serine racemase 

20 mRNA as a template. cDNA molecules can thereafter be replicated using molecular 

biology techniques known in the art and disclosed in manuals such as Sambrook et al. y 
1989. An amplification technique, such as the polymerase chain reaction (PCR), can 
be used to obtain additional copies of polynucleotides of the invention, using either 
genomic DNA or cDNA as a template. 

25 Alternatively, synthetic chemistry techniques can be used to synthesize 

polynucleotide molecules of the invention. The degeneracy of the genetic code allows 
alternate nucleotide sequences to be synthesized which will encode mammalian serine 
racemase proteins. All such nucleotide sequences are within the scope of the present 
invention. 

30 The invention also provides polynucleotide probes which can be used to detect 

sequences which encode mammalian serine racemase, for example, in hybridization 
protocols such as Northern or Southern blotting or in situ hybridization. 
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Polynucleotide probes of the invention comprise at least 12, 13, 14, 15, 16, 17, 18, 19, 
20, 30, or 40 or more contiguous nucleotides selected from SEQ ID NOS: 1, 2, 3, or 
9. Polynucleotide probes of the invention can comprise a detectable label, such as a 
radioisotopic, fluorescent, enzymatic, or chemi luminescent label. 
5 Using recombinant DNA techniques, a polynucleotide of the present invention 

can be ligated together with other polynucleotide sequences to form an expression 
construct. Such expression constructs can be used to express all or a portion of a 
mammalian serine racemase, such as a mouse, rat, or human serine racemase, in a host 
cell. An expression construct of the invention comprises a polynucleotide segment 

10 encoding the desired amino acid sequence and a promoter which is functional in the 

particular host cell selected. The skilled artisan can readily select an appropriate 
promoter from the large number of cell type-specific promoters known and used in the 
art. The polynucleotide segment is located downstream from the promoter. 
Transcription of the polynucleotide segment initiates at the promoter. An expression 

15 construct can also contain a transcription terminator which is functional in the host 

cell. The expression construct can be linear or circular and can contain sequences, if 
desired, for autonomous replication. 

The host cell comprising the expression construct can be prokaryotic or 
eukaryotic. A variety of host cells for use in mammalian, yeast, bacterial, or insect 

20 expression systems are available and can be used to express the construct. Suitable 

mammalian host cells include, for example, monkey COS cells, Chinese Hamster 
Ovary (CHO) cells, human kidney 293 cells, human epidermal A43 1 cells, human 
Colo205 cells, 3T3 cells, CV-1 cells, other transformed primate cell lines, normal 
diploid cells, cell strains derived from in vitro culture of primary tissue, primary 

25 explants, HeLa cells, mouse L cells, baby hamster kidney cells, HL-60, U937, HaK, 

or Jurkat cells. 

Yeast or prokaryotic host cells can also be used to produce mammalian serine 
racemase. Suitable yeast strains include Saccharomyces cerevisiae, 
Schizosaccharomyces pombe, Kluyveromyces strains, Candida, or any yeast strain 
30 capable of expressing heterologous proteins. Suitable bacterial strains include 

Escherichia coli, Bacillus subtilis, Salmonella typhimurium, or any bacterial strain 
capable of expressing heterologous proteins. If the protein is made in yeast or 
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bacteria, it may be necessary to modify it using known chemical or enzymatic 
methods in order to obtain a functional racemase. Such modification techniques are 
well known in the art. 

Mammalian serine racemase can also be produced in an insect expression 
5 system. Materials and methods for baculovirus/insect cell expression systems, for 

example, are commercially available in kit form from, e.g., Invitrogen, San Diego, 
Calif., U.S.A. (the MaxBat Registered TM kit), and such methods are well known in 
the art, as described in Summers and Smith, Texas Agricultural Experiment Station 
Bulletin No. 1555 (1987). 

10 According to one embodiment of the invention, mammalian serine racemase 

is produced by culturing a host cell which comprises an isolated and purified 
polynucleotide molecule which encodes the racemase under culture conditions 
suitable to express the recombinant protein. The resulting expressed protein can then 
be purified from either the culture medium or the host cells using known techniques 

15 such as those disclosed in Example 2. 

The racemase can be expressed in a form which will facilitate purification. For 
example, it can be expressed as a fusion protein, such as those of maltose binding 
protein (MBP), glutathione-S -transferase (GST) or thioredoxin (TRX). Kits for 
expression and purification of such fusion proteins are commercially available from 

20 New England BioLab (Beverly, Mass.), Pharmacia (Piscataway, NJ.) and In Vitrogen, 

respectively. The protein can also be tagged with an epitope and subsequently 
purified by using a specific antibody directed to the epitope. One such epitope 
("Flag") is commercially available from Kodak (New Haven, Conn.), Monoclonal 
antibodies which recognize the "Flag" epitope are also commercially available (Kodak 

25 Scientific Imaging Systems). 

Expression constructs can be introduced into the host cells using any technique 
known in the art. These techniques include transferrin-polycation-mediated DNA 
transfer, transfection with naked or encapsulated nucleic acids, liposome-mediated 
cellular fusion, intracellular transportation of DNA-coated latex beads, protoplast 

30 fusion, viral infection, electroporation, "gene gun," and calcium phosphate-mediated 

transfection. 

Viral-based vectors can be used to introduce expression constructs of the 
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invention into host cells. Recombinant retroviruses can be used, as described for 
example in Mann et al, Cell 33: 153, 1983, Cane and Mulligan, Proc. Natl Acad. 
Set. USA 81: 6349, 1984, and Miller et al, Human Gene Therapy 1 : 5-14, 1990, U.S. 
Patent Nos. 4,405,712, 4,861,719, and 4,980,289, and PCT Application Nos. WO 
5 89/02,468, WO 89/05,349, and WO 90/02,806. Recombinant adenoviral vectors can 

also be prepared and used, given the disclosure provided herein {see Berkner, 
Biotechniques 6: 616, 1988, and Rosenfeld et al. 9 Science 252: 431, 1991, WO 
93/07283, WO 93/06223, and WO 93/07282). Adeno-associated viral vectors can 
also be used to deliver polynucleotides of the invention to host cells. The use of 

10 adeno-associated viral vectors in vitro is described in Chatterjee et al, Science 258: 

1485-1488 (1992), Walsh et al, Proc. Natl Acad. ScL 89: 7257-7261 (1992), Walsh 
et aL J. Clin. Invest. 94: 1440-1448 (1994), Flotte et al, J. Biol. Chem. 268: 378 1 - 
3790 (1993), Ponnazhagan et al. f J. Exp. Med. 1 79: 733-738 (1994), or Miller et al., 
Proc. Natl Acad. ScL 91: 10183-10187 (1994), Einerhand et al, Gene Then 2: 336- 

15 343 (1995), Luo et al, Exp. Hematol 23: 1261-1267 (1995), and Zhou et al, Gene 

Therapy 3: 223-229 (1996). In vivo use of these vehicles is described in Flotte et al, 
Proc. Natl Acad. Sci. 90: 10613-10617 (1993), and Kaplitt et al, Nature Genet. 8: 
148-153(1994). 

Other viruses which can be used to construct vectors include herpes simplex 
20 virus (Kit et al, Adv. Exp. Med. Biol 215: 219, 1989) (ATCC VR-977; ATCC VR- 

260); Nature 277: 108, 1979), human immunodeficiency virus (EPO 386,882, 
Buchschacher et al, J. Vir. 66: 2731, 1992), and measles virus (EPO 440,219) 
(ATCC VR-24); A (ATCC VR-67; ATCC VR-1247). Any suitable vector known in 
the art can be used to introduce polynucleotides or expression constructs of the 
25 invention into host cells. 

Endogenous D-serine is required for physiologic NMDA neurotransmission. 
Treatment of brain slices or cultures with D-amino acid oxidase, under conditions in 
which D-serine is completely degraded, greatly reduces NMDA transmission, whether 
measured neurophysiologically or by measuring stimulation of nitric oxide synthase 
30 activity or levels of cyclic GMP. Drugs which inhibit mammalian serine racemase 

can be used to treat conditions or diseases in which NMDA overexcitation is found. 
In particular, such conditions include those for which NMDA receptor antagonists 
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have displayed efficacy. 

For example, activation of NMD A receptors is an important pathologic event 
in stroke and several neurodegenerative diseases. Inhibitors of serine racemase can 
be used to decrease D-serine levels in the brain and consequently decrease the 
5 activation of NMD A receptors. Identification of agents which inhibit serine racemase 

is therefore important in the treatment of any disease that includes acute or chronic 
neuronal death or dysfunction mediated by overactivation of NMD A receptors, such 
as stroke, epilepsy, and chronic neurodegenerative diseases such as Parkinson's 
disease, Huntington's disease, motor neuron diseases, and Alzheimer's disease. 

1 0 In one embodiment of the invention serine racemase is inhibited using an 

antisense oligonucleotide. The sequence of the antisense oligonucleotide is 
complementary to at least a portion of a coding sequence as shown in SEQ ED NOS: 
1, 2, 3, or 9. Preferably, the antisense oligonucleotide is at least six nucleotides in 
length, but can be at least 8, 1 1, 12, 15, 20, 25, 30, 35, 40, 45, or 50 nucleotides long. 

1 5 Longer sequences can also be used. 

Antisense oligonucleotides can be composed of deoxyribonucleotides, 
ribonucleotides, or a combination of both. Oligonucleotides can be synthesized 
manually or by an automated synthesizer, by covalently linking the 5' end of one 
nucleotide with the 3' end of another nucleotide with non-phosphodiester 

20 internucleotide linkages such alky lphospho nates, phosphorothioates, 

phosphorodithioates, alkylphosphonothioates, alkylphosphonates, phosphoramidates, 
phosphate esters, carbamates, acetamidate, carboxymethyl esters, carbonates, and 
phosphate triesters. See Brown, 1994, Meth. MoL BioL 20: 1-8; Sonveaux, 1994, 
Meth. MoL Biol. 26: 1-72; Uhlmann et al. y 1990, Chem. Rev. 90: 543-583. 

25 Although desirable, precise complementarity is not required for successful 

duplex formation between an antisense molecule and the complementary coding 
sequence of a polynucleotide which encodes a mammalian serine racemase. Antisense 
molecules which comprise, for example, 2, 3, 4, or 5 or more stretches of contiguous 
nucleotides which are precisely complementary to a mammalian serine racemase 

30 coding sequence, each separated by a stretch of contiguous nucleotides which are not 

complementary to adjacent coding sequences, can provide sufficient targeting 
specificity for mammalian serine racemase mRNA. Preferably, each stretch of 

17 



WO 00/43526 



PCT/US00/00938 



contiguous nucleotides is at least 4, 5, 6, 7, or 8 or more nucleotides in length. Non- 
complementary intervening sequences are preferably 1, 2, 3, or 4 nucleotides in 
length. One skilled in the art can easily use the calculated melting point of an 
antisense-sense pair to determine the degree of mismatching which will be tolerated 
5 between a particular antisense oligonucleotide and a particular coding sequence. 

Antisense oligonucleotides can be modified without affecting their ability to 
hybridize to a mammalian serine racemase coding sequence. These modifications can 
be internal or at one or both ends of the antisense oligonucleotide. For example, 
internucleoside phosphate linkages can be modified by adding cholesteryl or diamine 

10 moieties with varying numbers of carbon residues between the amino groups and 

terminal ribose. Modified bases and/or sugars, such as arabinose instead of ribose, or 
a 3', 5 -substituted oligonucleotide in which the 3* hydroxyl group or the 5* phosphate 
group are substituted, can also be used in a modified antisense oligonucleotide. These 
modified oligonucleotides can be prepared by methods well known in the art. 

15 Agrawal etaL, Trends Biotechnol 10: 152-158, 1992; Uhlmann et al. y Chem. Rev, 

90: 543-584, 1990; Uhlmann a/., Tetrahedron. Lett. 215: 3539-3542,1987. 

Therapeutic compositions of the invention can also comprise a 
pharmaceutically acceptable carrier. Pharmaceutically acceptable carriers are well 
known to those in the art. Such carriers include, but are not limited to, large, slowly 

20 metabolized macromolecules, such as proteins, polysaccharides, polylactic acids, 

polyglycolic acids, polymeric amino acids, amino acid copolymers, and inactive virus 
particles. Pharmaceutically acceptable salts can also be used, for example, mineral 
salts such as hydrochlorides, hydrobromides, phosphates, or sulfates, as well as the 
salts of organic acids such as acetates, proprionates, malonates, or benzoates. 

25 Therapeutic compositions can also contain liquids, such as water, saline, glycerol, and 

ethanol, as well as substances such as wetting agents, emulsifying agents, or pH 
buffering agents. Liposomes, such as those described in U.S. 5,422,120, WO 
95/13796, WO 91/14445, or EP 524,968 Bl, can also be used as a carrier for a 
therapeutic composition. Typically, a therapeutic composition of the invention is 

30 prepared as an injectable, either as a liquid solution or suspension; however, solid 

forms suitable for solution in, or suspension in, liquid vehicles prior to injection can 
also be prepared. 
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Administration of antisense oligonucleotides or antibodies of the invention 
can include local or systemic administration, including injection, oral administration, 
particle gun, or catheterized administration. Various methods can be used to 
administer a therapeutic composition directly to a specific site in the body. For 
5 example, receptor-mediated targeted delivery can be used to deliver therapeutic 

compositions containing antisense oligonucleotides or antibodies to specific tissues. 
Receptor-mediated delivery techniques are described, for example, in Findeis et al 
(1993) Trends in Biotechnol 11, 202-05; Chiou et al (1994), gene THERAPEUTICS: 
METHODS AND APPLICATIONS OF DIRECT GENE TRANSFER (J.A. Wolff, ed.); Wu & Wu 

10 (1988), J. Biol Chem. 263, 621-24; Wu et al (1994), J. Biol Chem. 269, 542-46; 

Zenke et aL (1990), Proc. Natl Acad, ScL U.S.A. 87, 3655-59; Wu et al (1991), J. 
Biol Chem. 266, 338-42. 

If the composition contains antibodies, effective dosages of the composition 
are in the range of about 5 fig to about 50 fig/kg of patient body weight, about 50 fig 

15 to about 5 mg/kg, about 100 jig to about 500 fig/kg of patient body weight, and about 

200 to about 250 |ig/kg. Therapeutic compositions containing antisense 
oligonucleotides can be administered in a range of about 100 ng to about 200 mg, 
about 500 ng to about 50 mg, about 1 fig to about 2 mg, about 5 ^g to about 500 fig, 
or about 20 fig to about 100 ^ig. Factors such as method of action and efficacy of 

20 transformation and expression are considerations that will effect the dosage required 

for ultimate efficacy of therapeutic compositions of the invention. Where greater 
expression is desired over a larger area of tissue, larger amounts of therapeutic 
compositions or the same amounts readministered in successive administrations can 
be used to effect a positive therapeutic outcome. In all cases, routine experimentation 

25 in clinical trials will determine specific ranges for optimal therapeutic effect. 

The invention also provides a method of screening test compounds to identify 
candidate therapeutic agents which modulate the activity of mammalian serine 
racemase. Modulators can either increase or decrease the specific activity of 
mammalian serine racemase. A test compound can be a pharmacologic agent already 

30 known in the art or can be a compound previously unknown to have any 

pharmacological activity. The compound can be naturally occurring or designed in 
the laboratory. It can be isolated from microorganisms, animals, or plants, and can be 
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produced recombinantly, or synthesized by chemical methods known in the art. 

A test compound is contacted with a mammalian serine racemase, such as a 
rat, mouse, or human serine racemase. The activity of the serine racemase can be 
assayed as described in Example 2. Any other suitable assay for serine racemase 
5 activity can also be used. 

A test compound is identified as a candidate therapeutic agent if it modulates 
the activity of the mammalian serine racemase. Preferably the activity of the 
mammalian serine racemase is increased or decreased by at least 50%, 60%, 70%, or 
80%. Most preferably, activity is increased or decreased by 90%, 95%, 99%, or 
10 100%. 

The complete contents of all references cited in this disclosure are incorporated 
herein by reference. The following examples are provided for exemplification 
purposes only and are not intended to limit the scope of the invention which has been 
described in broad terms above. 

15 

EXAMPLES 

The following materials were used in the examples below. 
Amino acids, aminooxyacetic acid (AOAA), catalase, oxidized glutathione, 
hydroxylamine, leupeptin, luminol (sodium salt), pepstatin, phenylmethylsulfonyl 

20 fluoride, pyridoxal S'-phosphate (PLP), o-phthaldialdehyde (OP A), L-homocysteic 

acid, and Tris were obtained from Sigma (St. Louis). D-amino acid oxidase from pig 
kidney (EC 1.4.3.3), dithiothreitol (DTT), and horseradish peroxidase were obtained 
from Boehringer Mannheim. Ammonium sulfate and KH 2 P0 4 were purchased from 
J.T. Baker. Butyl sepharose 4 fast flow, Q-sepharose, mono Q HR 5/5 were obtained 

25 from Pharmacia. Macro-prep ceramic hydroxyapatite type I (20 fiM) was purchased 

from Bio-Rad. N-tert-butyloxycarbonyl-L-cysteine (L-Boc-cys) was obtained from 
Novabiochem. Other reagents were of analytical grade. 



FXAMPIF1 

30 This example demonstrates purification of mammalian serine racemase. 

Sixty brains from 10-14 day old Sprague-Dawley rats were homogenized using 
a Polytron in 5 volumes of ice-cold buffer A ( 10 mM KPi, pH 7.2, 50 mM KC1, 1 mM 
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EDTA, 2 mM DTT, 15 ^M PLP, 0.2 mM freshly prepared phenyimethylsulfonyl 
fluoride, 1 |ig/ml leupeptin, 1 ng/ml pepstatin). All subsequent steps were performed 
at 4 °C. The homogenate was centrifiiged at 40,000 x g for 20 minutes, and the 
supernatant was brought to 45% ammonium sulfate saturation under continuous 
5 stirring. After a 40 minutes precipitation, the solution was centrifiiged at 20,000 x g 

for 20 minutes. The pellet was resuspended in 20% ammonium sulfate in buffer A. 
The suspension was left on ice for 1 hour and then centrifiiged at 20,000 x g for 20 
minutes to remove insoluble aggregates. 

The supernatant was loaded at 3 ml/minute onto a 70 ml butyl-sepharose 

10 column pre-equilibrated with 20% ammonium sulfate in buffer A. The column was 

washed with 210 ml of 10% ammonium sulfate, and the active fraction was eluted 
with 5% ammonium sulfate in buffer A. The eluted material was concentrated by 
precipitation with 50% ammonium sulfate and centrifiigation at 20,000 x g for 20 min. 
The pellet was resuspended in 6-8 ml buffer A and dialyzed overnight against 4 liters 

15 of buffer B (10 mM KPi, pH 7.2, 50 mM KC1, 1 mM EDTA, 2 mM DTT, 15 \iM 

PLP). After dialysis, the suspension was centrifiiged at 20,000 x g for 20 minutes to 
remove insoluble aggregates, and the supernatant was loaded at 0.5 ml/ml onto a 3 ml 
Q-sepharose column. 

After washing with 10 ml loading buffer, the protein was eluted with 250 mM 

20 NaCl in buffer B. The eluted material was concentrated with centriprep 30 (Amicon, 

Lexington, Mass.) and diluted in buffer B without KC1 to decrease the salt 
concentration to 50 mM. Then, the suspension was loaded at 0.5 ml/minutes onto 
mono Q column. The column was washed with buffer B containing 150 mM KC1, 
and the protein was eluted with a linear gradient of KC1 in the range of 158 to 188 

25 mM Kcl. 

The active fractions were pooled, concentrated with centriplus 30 (Amicon, 
Lexington, Mass) and diluted in buffer B without EDTA and KPi. The procedure was 
repeated once to decrease the EDTA and KPi concentrations to 20 \xM and 0.75 mM, 
respectively. To this suspension, CaCl 2 was added (300 nM final concentration) to 

30 improve the protein binding to hydroxyapatite. The protein was applied at 0.1 

ml/minutes to a 1 ml hydroxyapatite column, and eluted with a linear gradient of 0.75 
to 400 mM KPi in buffer containing 50 mM KC1, 2 mM DTT and 15 PLP. The 
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purified protein was typically eluted in the range of 0.75 to 30 mM Kpi. 

For most applications the purified protein was further concentrated using 
centriplus 30. Protein concentration was determined with Coomassie plus protein 
assay reagent (Pierce). Enzyme-bound PLP was determined at room temperature by 
5 recording the absorbance of the purified protein in the range of 500 to 280 nm using 

a Lambda Bio spectrophotometer (Perkin Elmer). SDS gel electrophoresis revealed 
a single band for the purified protein of about 37 kDa (Figure 1). 

We have therefore purified the enzyme to homogeneity utilizing sequentially 
ammonium sulfate fractionation, butyl-sepharose, Q-sepharose, mono-Q, and 
10 hydroxyapatite chromatography steps (Table 1). The overall purification from the 

ammonium sulfate fraction is 12,500. Enzyme activity is obtained in 30% yield. 
Interestingly, there is an apparent increase in yield following the Q-sepharose step, 
suggesting the removal of an inhibitor. 

Serine racemase is a relatively small soluble protein of 37 kDa. Its absorption 
15 spectrum indicates that no minor, undetected protein could account for enzyme 

activity. The magnitude and ratios of absorption at 280, 340, and 420 nm closely 
resemble values for known PLP enzymes (20, 23, 24). This could only be possible if 
essentially all the protein is the PLP-requiring racemase. 

The enzyme is stable with no loss of activity when stored for 4 days at 4 °C. 
20 Only modest loss of activity occurs after two cycles of freezing and thawing. The 

enzyme appears to be soluble with no activity detected in a membrane preparation. 
Enzyme activity displays a sharp pH optimum in the alkaline range, with optimal 
activity at pH 8-9 being about 10 times higher than at pH 7 (Figure 2). Enzyme 
activity is maximal at 37 °C, and is abolished by boiling. 

25 

FXAMPT E 2 

This example demonstrates an assay of serine racemase activity. 
D-serine formation was monitored by a chemiluminescent assay that 
specifically detects D-serine. Racemase activity was performed in the presence of 50 
30 mM Tris-HCl (pH 8.0), 18 \i\ enzyme extract, 1 mM EDTA, 2 mM DTT, 15 \iM 

pyridoxal S'-phosphate (PLP), and 20 mM L-serine. After 0.5 to 8 hours incubation 
at 37 °C, the reaction was terminated by the addition of trichloroacetic acid (TCA) to 
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a final concentration of 5%. Blanks employed boiled enzyme extract. The precipitated 
protein was removed by centrifugation, and the supernatant was extracted 2 times with 
1 ml of water-saturated diethyl ether to remove TCA. D-serine concentration was 
determined by incubation of the samples with D-amino acid oxidase, which 
5 specifically degrades D-amino acids, generating an a-keto acid, NH 3 and hydrogen 

peroxide (16). 

The generation of hydrogen peroxide was quantitated by the use of peroxidase 
and luminol, which emits light. A 10 jil sample aliquot was added to 100 jil of 
medium containing 100 mM Tris-HCl (pH 8.8), 10 U/ml peroxidase, and 8 ^iM 

10 luminol. After a 10 to 20 minute delay required to decrease the nonspecific luminol 

luminescence, 10 nl of D-amino acid oxidase (75 U/ml) were added, and the tubes 
were gently mixed with a pipette tip. Maximum luminescence was recorded after 10 
to 15 minutes at room temperature using a Monolight 2010 luminometer (Analytical 
Luminescence Laboratory). The amount of D-serine in each sample was calculated 

1 5 by comparison with standard curves. The measurements were reliable in the range of 

50 to 2000 pmol D-serine per sample. Addition of mM concentrations of L-serine did 
not alter the values measured for D-serine. Alternatively, amino acid enantiomers 
were separated by high performance liquid chromatography (HPLC) using a carbon 
18 reverse phase column (RP18 Spheri-5, 22 cm x 4.6 mm, Perkin Elmer) with 

20 fluorimetric detection after derivatization with L-Boc-cys and OP A, as described 

(17). The results obtained with chemiluminescent assay were identical to those 
obtained using HPLC. 

The presence of trace amounts of D-serine in the commercial L-serine reagent 
generates high blank values. Thus, the stock solution of L-serine (100 mM) was 

25 routinely pre-treated for 3 days with 30 units of D-amino acid oxidase and 500 units 

of catalase to remove any D-serine contaminant. The enzymes were precipitated by 
the addition of 5% TCA. After removal of TCA by extraction with diethyl ether, the 
L-serine solution was neutralized with NaOH and could be used without further 
purification, being virtually free of any D-serine contaminant. The same purification 

30 procedure was applied for L-alanine and L-threonine. 
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EXAMPLE 3 

This example demonstrates that mammalian serine racemase activity obeys 
Michaelis-Menten kinetics (Figure 3). 

Monitoring the conversion of L to D-serine, the is about 10 mM with a 
5 V max of 5 nmoi/mg/h. The enzyme can also convert D- to L-serine but with lesser 

affinity: the in this direction is 60 mM, though the V max is higher, 22 (imol/mg/h. 

FXAMPT E 4 

This example demonstrates that mammalian serine racemase requires 

1 0 pyridoxal 5 '-phosphate (PLP). 

Dialysis for 16 hours against 1,000 volumes of the purification buffer without 
PLP abolishes enzyme activity, which can be restored by the addition of PLP. 
Aminooxyacetic acid (AOAA) and hydroxylamine, which inactivate PLP, inhibit 
enzyme activity (Figure 4). Examination of the absorption spectrum of the enzyme 

1 5 confirms the importance of PLP. Thus, the normal enzyme preparation displays 

absorption peaks at 420 nm and 340 nm, characteristic of PLP-dependent enzymes. 
The peak at 420 nm, corresponding to a Schiff s base complex of PLP with an active 
site lysine, is abolished by treatment with AOAA (Figure 5). 

Sulfhydryl groups seem to be important for enzyme activity, as oxidized 

20 glutathione markedly reduces enzyme activity (Figure 4). We wondered whether 

conversion of L to D-serine might be a by-product of a different enzyme activity with 
non-enzymatic racemization giving rise to D-serine. Accordingly, we monitored by 
HPLC levels of L and D-serine at different incubation times (Table 2). Increases in 
formation of D-serine are paralleled by stoichiometric decreases in levels of L-serine, 

25 making it unlikely that L-serine is converted to any other compound by the enzyme. 

Additionally, we examined the purified enzyme for the presence of other 
enzyme activities which might indirectly contribute to D-serine formation. We found 
no evidence for serine: pyruvate aminotransferase activity, as L-serine levels were not 
altered in the presence of pyruvate. We did not observe serine 

30 hydroxymethyltransferase activity inasmuch as we fail to detect the formation of 

glycine after extensive incubation of the enzyme with L-serine. There is no evidence 
for serine dehydratase activity which would be associated with a marked decrease in 
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L-serine levels. Serine racemase is highly selective for L-serine (Table 3). The 
enzyme displays about 1.5% as much activity toward L-alanine as for L-serine, while 
no activity is demonstrated with L-threonine or L-aspartate. 

5 EXAMPLE 5 

This example demonstrates cloning of mammalian serine racemase. 
Purified rat serine racemase was submitted to internal peptide sequencing and 
the following amino acid peptides were identified: 

LLIEPTAGVGLAAVLSQHFQTVSPEVK (SEQ ID NO: 6) 
10 HLNIQDSVHLTPVLTSSILNQIAGR (SEQ ED NO: 7). 

Blast search using the blastp program did not reveal any protein with significant 
homology to the peptides. 

We performed a blast search using the tblastn program against the EST 
database and found several independent ESTs sequences with unknown function that 
1 5 covered the N-terminal and the C-terminal regions of the protein (Accession numbers 

AA170919 (mouse), AI173393, AA034539, W89934, AA509764, AA833469). To 
obtain full length cDNA clones, we designed the following PCR primers based on the 
EST sequences we found in the database, containing restriction sites for Sail and Notl: 
5* ACGCGTCGACCACCATGTGTGCTCAGTACTGC 3' (SEQ ID NO: 4) and 
20 5' ATAAGAATGCGGCCGCTTAAACAGAAACCGTCTG 3' (SEQ ED NO: 5). 

Full length cDNA encoding mouse serine racemase was cloned by PCR from 
mouse brain cDNA obtained by reverse transcription of poly A RNA purchased from 
Clontech (Palo Alto, CA). The coding sequence is shown in SEQ ID NO: 1 . The 
corresponding deduced amino acid sequence is shown in SEQ ID NO: 5. 

25 

EXAMPLE 6 

This example demonstrates expression of mammalian serine racemase. 
Serine racemase was cloned on mammalian expression vector PRK5 in 

Sall/Notl. HEK 293 cells were transfected with the full length racemase using the 
30 calcium chloride method. The cell were cultured Dulbecco's modified Eagles Medium 

supplemented with penicillin and streptomycin as described in Sawa et aL, Proc. 

Natl. Acad. ScL U.S.A. 94, 11669-74 (1997). The medium was supplemented with 10 
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mM L-serine for measurement of D-serine production. Culture medium and cell 
pellets were analyzed 48 hours after transfection for the presence of D-serine as 
described above. 

Transfection of cells with cDNA encoding full-length serine racemase 
promoted a highly significant increase in D-serine concentration both in the medium 
and in the cell pellets (Figure 6). Cells transfected with vector alone showed only 
traces of D-serine. 

F/Y AMPLE 7 

This example demonstrates the deduction of the coding sequence of human 
serine racemase. 

Based on the mouse sequence, we searched the public database and found 
several human ESTS of unknown function with high homology to the mouse 
sequence. We generated a partial sequence of the human serine racemase gene by 
alignment of 1 1 of the ESTS. The partial sequence comprises the following contigs: 

Contig 1 (SEQ ID NO: 2) 

GGCGCGGCGCCGATGAGCTGAGAACCATGTGTGCTCAGTATTGCATCT 

CCTTTGCTGATGTTGAAAAAGCTCATATCAACATTCGAGATTCTATCCA 

CCTCACACCAGTGCTAACAAGCTCCATTTTGAATCAACTAACAGGGCGC 

AATCTTTTCTTCAAATGTGAACTCTTCCAGAAAACAGGATCTTTTAAGA 

TTCGTGGTGCTCTCAATGCCGTCAGAAGCTTGGTTCCTGATGCTTTAGA 

AAGGAAGCCGAAAGCTGTTGTTACTCACAGCAGTGGAAACCATGGCCA 

GGCTCTCACCTATGCTGCCAAATTGGAAGGAATTCCTGCTTATATTGTG 

GTGCCCCAGACAGCTCCAGACTGTAAAAAACTTGCAATACAAGCCTAC 

GGAGCGTCAATTGTATACTGTGAACCTAGTGATGAAGTCCAGAGAAAA 

TGTTGCAAAAAGGAGTTACAGAAGAAACAGAAGGCATCATGGTACATC 

CCAACCAGGAACCTGCAGTGATAGCTGGACAAGGGACAATTGCCCTGG 

AAGTGCTGAACCAGGTTCCTTTGGTGGATCCACTGGTGGNCCCTGTAGG 

TGGAAGGAGGAATGCTTGCCGGGAAT 
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Contig 2 (SEQ ED NO: 3) 

CTGATGCCCAATCTTTATCCTCCAGAAACCATAGCAGATGGTGTCAAA 
TCCAGCATTGGCTTGAANCACCTGGCCTATTATCAGGGACCTTGTGGATG 
ATATCTTCACTGTCACAGAGGATGAAATTAAGTGTGCAACCCAGCTGGTG 
5 TGGGAGAGGATGAAACTACTCATTGAACCTACAGCTGGTGTTGGAGTGGC 
TGCTGTGCTGTCTCAACATTTTCAAACTGTTTCCCCAGAAGTAAAGAACA 
TTTGTATTGTGCTCAGTGGTGGAAATGTAGACTTAACCTCCTCCATAACT 
TGGGTGAAGCAGGCTGAAAGGCCAGCTTCTTATCAGTCTGTTTCTGTTTA 
ATTTACAGAAAAGGAAATGGTGGGAATTCAGTGTCTTTAGATACTGAAGA 
1 0 C ATTTTGTTTCCT AGTATTGTC AACTCTT AGTT ATC AG ATTCTT AATGG A 

GAGTGGCTATTTCATTAAGGTTTAATAGTTTTTTTTGGACTAAGTAGTGG 
AAAAACTTTTA 

Contig 1 represents the N-terminal of human serine racemase and Contig 2 
1 5 represents the C-terminal as analyzed by standard DNA alignment program. 
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Table 1. Purification of serine racemase. 



Fraction 


Protein 

(mg) 


Specific activity 
(p.mol L-ser/mg/h) 


Fold 
purification 


Total 
activity 


Yield (%) 


Homogenate 


4744 


N.O. a 


. 




_ 


(NH 4 ) 2 S0 4 fractionation 


624 


0.0004 


1 


0.249 


100 


Butyl-sepharose 


34- 


0.003 


7.5 


0.102 


41 


Q-sepharose 


6.6 


0.029 


73 


0.191 


77 


Mono-Q 


0.22 


0.833 


2082 


0.183 


73 


Hydroxyapatite 


0.015 


5.0 


12500 


0.075 


30 



Enzyme was purified and fractions were assayed as described. Oata represent a 
typical purification, which was repeated six times with similar results. 3 Not detected 



Table 2, Racemization of L- serine 



Time 


[L-serine] 
(mM) 


[D-serine] 
(mM) 


0 


4.00 


0.0007 


0.5 h 


3.96 


0.042 


1h 


3.93 


0.101 


4h 


3.65 


0.342 



Racemase activity was assayed at 37 °C in a medium containing 50 mM Tris-HCI (pH 
8.0), 4 mM L-serine, 40 u,g/mi purified enzyme, 1 mM EDTA, 2 mM DTT and 15 u.M 
pyridoxal 5'-phosphate. Samples were analyzed for amino acids enantiomers by 
HPLC as described. 
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Table 3 Substrate specificity of serine racemase 



Amino acid 



Specific activity 
(u.mol/mg/h) 



% control 



L-serine 



4.8 



100 



L-aianine 



0.012 



1.5 



L-threonine 



0 



0 



L-aspartate 



0 



0 



Racemase activity was assayed at 37 °C in a medium containing 50 mM Tris-HCI (pH 
8.0), 20 mM L-amino acids. 40-100 u.g/ml purified enzyme, 1 mM EDTA, 2 mM DTT 

and 15 jaM pyridoxa! S'-phosphate. After 8 h, the reaction was terminated by the 

addition of 5% TCA, and samples were analyzed by HPLC as described. The data 
represent a typical experiment which was replicated three times using different 
preparations with similar results. 
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CLAIMS 

1. A preparation of an isolated mammalian serine racemase having a specific 
activity of at least 0.003 nmole L-serine/mg/hour. 

2. The preparation of claim 1 wherein the specific activity is at least 0.025 p.mole 
5 L-serine/mg/hour. 

3. The preparation of claim 1 wherein the specific activity is at least 0.075 
jimole L-serine/mg/hour. 

4. The preparation of claim 1 wherein the specific activity is at least 1 ^mole L- 
serine/mg/hour. 

10 5. The preparation of claim 1 wherein the specific activity is at least 2.5 jimole 

L-serine/mg/hour. 

6. The preparation of claim 1 wherein the specific activity is at least 5 jimole L- 
serine/mg/hour. 

7. The preparation of claim 1 wherein the racemase has an amino acid sequence 
15 as shown in SEQ ID NO: 8. 

8. The preparation of claim 1 wherein the racemase has an amino acid sequence 
as shown in SEQ ID NO: 1 0. 

9. The preparation of claim 1 wherein the racemase is murine. 

10. The preparation of claim 1 wherein the racemase is rat. 

20 11. The preparation of claim 1 wherein the racemase is human. 

12. The preparation of claim 1 wherein the racemase comprises an amino acid 
sequence as shown in SEQ ID NO: 6, 7, 8, or 10. 

13. A preparation of an isolated mammalian serine racemase having a specific 
activity of at least 0.003 nmole L-serine/mg/hour wherein the racemase has a 

25 sequence selected from the group consisting of SEQ ID NO: 8, SEQ ID NO: 

10, and sequences which are at least 85% identical to SEQ ID NOS: 8 or 10 
as determined according to the Smith- Waterman homology search algorithm, 
using an affine gap search with gap open penalty of 12 and a gap extension 
penalty of 1. 

30 14. An isolated and purified polynucleotide molecule which encodes a mammalian 

serine racemase. 

15. The polynucleotide molecule of claim 14 consisting of a coding sequence for 
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mammalian serine racemase. 

16. The polynucleotide molecule of claim 14 comprising a nucleotide sequence 
as shown in SEQ ID NO: 1. 

17. The polynucleotide molecule of claim 14 comprising a nucleotide sequence 
5 as shown in SEQ ID NO: 2. j 

18. The polynucleotide molecule of claim 14 comprising a nucleotide sequence 
as shown in SEQ ID NO: 3. 

19. The polynucleotide molecule of claim 14 comprising a nucleotide sequence 
as shown in SEQ ID NO: 9. 

1 0 20. An isolated and purified polynucleotide molecule which encodes a mammalian 

serine racemase which is at least 85% identical a polynucleotide having a 
coding sequence as shown in SEQ ID NOS: 1, 2, 3, or 9 as determined 
according to the Smith- Waterman homology search algorithm, using an affine 
gap search with gap open penalty of 12 and a gap extension penalty of 1 . 

15 21. An expression vector comprising a polynucleotide molecule according to 

claim 14. 

22. An expression vector comprising a polynucleotide molecule according to 
claim 19. 

23. An expression vector comprising a polynucleotide molecule according to 
20 claim 20. 

24. A host cell comprising an expression construct which comprises a 
polynucleotide sequence encoding a mammalian serine racemase. 

25. A host cell comprising an expression construct which comprises a 
polynucleotide sequence as shown in SEQ ED NO: 1 . 

25 26. A host cell comprising an expression construct which comprises a 

polynucleotide sequence as shown in SEQ ED NO: 9. 

27. A host cell comprising an expression construct which comprises a 
polynucleotide according to claim 20. 

28. A method of producing a mammalian serine racemase comprising the steps of: 
30 culturing a host cell according to claim 24 in a culture medium; 

recovering a mammalian serine racemase from the culture medium or 

the host cell. 
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29. A method of producing a mammalian serine racemase comprising the steps of: 

culturing a host cell according to claim 25 in a culture medium; 
recovering a mammalian serine racemase from the culture medium or 

the host cell. 

30. A method of producing a mammalian serine racemase comprising the steps of: 

culturing a host cell according to claim 26 in a culture medium; 
recovering a mammalian serine racemase from the culture medium or 

the host cell. 

31. A method of producing a mammalian serine racemase comprising the steps of: 

culturing a host cell according to claim 27 in a culture medium; 
recovering a mammalian serine racemase from the culture medium or 

the host cell. 

32. A method to screen compounds to identify candidate therapeutic agents 
comprising the steps of: 

contacting a test compound with a mammalian serine racemase; 
assaying activity of the mammalian serine racemase; 
identifying a test compound as a candidate therapeutic agent if it 
modulates the activity of the mammalian serine racemase. 

33. The method of claim 32 wherein the candidate therapeutic agent inhibits the 
activity of the mammalian serine racemase. 

34. The method of claim 32 wherein the candidate therapeutic agent increases the 
activity of the mammalian serine racemase. 

35. The method of claim 32 wherein the mammalian serine racemase is murine. 

36. The method of claim 32 wherein the mammalian serine racemase is rat. 

37. The method of claim 32 wherein the mammalian serine racemase is human. 

38. The method of claim 32 wherein the mammalian serine racemase has a 
specific activity of at least 0.003 (imole L-serine/mg/hour. 
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SEQUENCE LISTING 



<110> Wolosker, Herman 
5 Takashashi , Maasaki 

Mothet, Jean-Pierre 
Ferris , Christopher 
Snyde r , Sol omon 

10 <120> Mammalian Serine Protease 



<130> 01107.82348 



15 <160> 10 



<170> FastSEQ for Windows Version 3.0 

<210> 1 
20 <211> 1018 

<212> DNA 

<213> Mus musculus 
<400> 1 

25 atgtgtgctc agtactgcat ctcctttgct gatgttgaaa aagctcatat caacattcaa 60 

gactctatcc acctcacccc agtgctaaca agctccattt tgaatcaaat agcagggcgc 12 0 

aatcttttct tcaaatgtga gctcttccag aaaactgggt cttttaagat tcgaggtgcc 180 

cttaatgcca tcagaggctt aattcctgac acgccagaag agaagcccaa agccgtagtt 240 

actcacagca gcggaaacca tggccaagct ctcacctatg ctgctaaact ggaaggaatt 3 00 

30 cctgcttaca ttgtggttcc ccaaacagct cccaactgca agaaactggc aatccaagcc 360 

tatggagcat cgatagtata ctgtgaccca agtgacgagt ccagagaaaa ggtcactcaa 42 0 

agaattatgc aagaaacaga aggcatcttg gtccatccca accaggagcc tgcagtgata 480 

gctggacaag gaacaattgc cctggaagtg ctgaaccagg ttcccttggt agatgcactg 54 0 

gtggtaccag taggaggagg aggaatggtt gctggaatag ccattacaat taaggccctg 600 

35 aaacctagtg tgaaggtata cgctgctgag ccctcgaatg cagatgactg ctaccagtct 660 

aaactgaaag gagaactgac ccccaatctt catcctccag aaaccatagc agatggtgtc 72 0 

aaatccagca ttggcttgaa tacctggcct attataagag accttgtgga tgatgtcttc 780 

actgtcaccg aagatgaaat caagtatgca acccagctgg tgtgggggag aatgaaactg 84 0 

ctcattgagc cgactgctgg cgtggcactg gctgcagtgc tgtctcagca tttccaaaca 90 0 

40 gtctctccag aagtaaagaa cgtctgcatt gtactcagtg gggggaatgt agacctaacc 960 
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tccctgaact gggtggggca ggctgaacgg ccagctcctt accagacggt ctgtttaa 1018 

<210> 2 

<211> 608 

5 <212> DNA 

<213> Homo sapiens 

<220> 

<221> mis cofeature 
10 <222> (1) . . . (608) 

<221> misc_feature 
<222> (1) . . . (608) 
<223> n = A,T,C or G 

15 

<400> 2 

ggcgcggcgc cgatgagctg agaaccatgt gtgctcagta ttgcatctcc tttgctgatg 60 

ttgaaaaagc tcatatcaac attcgagatt ctatccacct cacaccagtg ctaacaagct 12 0 

ccattttgaa tcaactaaca gggcgcaatc ttttcttcaa atgtgaactc ttccagaaaa 180 

20 caggatcttt taagattcgt ggtgctctca atgccgtcag aagcttggtt cctgatgctt 24 0 

tagaaaggaa gccgaaagct gttgttactc acagcagtgg aaaccatggc caggctctca 3 00 

cctatgctgc caaattggaa ggaattcctg cttatattgt ggtgccccag acagctccag 3 60 

actgtaaaaa acttgcaata caagcctacg gagcgtcaat tgtatactgt gaacctagtg 420 

atgaagtcca gagaaaatgt tgcaaaaagg agttacagaa gaaacagaag gcatcatggt 480 

25 acatcccaac caggaacctg cagtgatagc tggacaaggg acaattgccc tggaagtgct 540 

gaaccaggtt cctttggtgg atccactggt ggnccctgta ggtggaagga ggaatgcttg 600 

ccgggaat 60 8 

<210> 3 
30 <211> 509 

<212> DNA 
<213> Homo sapiens 

<220> 

35 <221> misc_f eature 

<222> (1) . . . (509) 

<223> n = A,T,C or G 



40 



<400> 3 

ctgatgccca atctttatcc tccagaaacc atagcagatg gtgtcaaatc cagcattggc 



60 
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ttgaancacc tggcctatta tcagggacct tgtggatgat atcttcactg tcacagagga 12 0 

tgaaattaag tgtgcaaccc agctggtgtg ggagaggatg aaactactca ttgaacctac 180 

agctggtgtt ggagtggctg ctgtgctgtc tcaacatttt caaactgttt ccccagaagt 24 0 

aaagaacatt tgtattgtgc tcagtggtgg aaatgtagac ttaacctcct ccataacttg 3 00 

5 ggtgaagcag gctgaaaggc cagcttctta tcagtctgtt tctgtttaat ttacagaaaa 360 

ggaaatggtg ggaattcagt gtctttagat actgaagaca ttttgtttcc tagtattgtc 420 

aactcttagt tatcagattc ttaatggaga gtggctattt cattaaggtt taatagtttt 480 

ttttggacta agtagtggaa aaactttta 509 

10 <210> 4 

<211> 32 
<212> DNA 

<213> Mus musculus 
15 <400> 4 

acgcgtcgac caccatgtgt gctcagtact gc 3 2 

<210> 5 
<211> 34 
20 <212> DNA 

<213> Mus musculus 

<400> 5 

ataagaatgc ggccgcttaa acagaaaccg tctg 3 4 

25 

<210> 6 

<211> 27 

<212> PRT 

<213> Rat rattus 

30 

<400> 6 

Leu Leu lie Glu Pro Thr Ala Gly Val Gly Leu Ala Ala Val Leu Ser 

15 10 15 

Gin His Phe Gin Thr Val Ser Pro Glu Val Lys 
35 20 25 

<210> 7 

<211> 25 

<212> PRT 

40 <213> Rat rattus 
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<400> 7 

His Leu Asn lie Gin Asp Ser Val His Leu Thr Pro Val Leu Thr Ser 

15 10 15 

Ser He Leu Asn Gin He Ala Gly Arg 

20 25 



<210> 8 

<211> 339 

<212> PRT 

<213> Mus musculus 



<400> 8 
Met Cys Ala Gin 
1 

He Asn He Gin 
20 

He Leu Asn Gin 
35 

Phe Gin Lys Thr 
50 

Arg Gly Leu He 
65 

Thr His Ser Ser 

Leu Glu Gly He 
100 

Cys Lys Lys Leu 
115 

Asp Pro Ser Asp 
130 

Glu Thr Glu Gly 
145 

Ala Gly Gin Gly 

Val Asp Ala Leu 
180 

He Ala He Thr 
195 

Ala Glu Pro Ser 
210 



Tyr Cys lie Ser 
5 

Asp Ser He His 

He Ala Gly Arg 
40 

Gly Ser Phe Lys 
55 

Pro Asp Thr Pro 
70 

Gly Asn His Gly 
85 

Pro Ala Tyr He 

Ala He Gin Ala 
120 

Glu Ser Arg Glu 
135 

He Leu Val His 
150 

Thr He Ala Leu 
165 

Val Val Pro Val 

He Lys Ala Leu 
200 

Asn Ala Asp Asp 
215 



Phe Ala Asp Val 
10 

Leu Thr Pro Val 
25 

Asn Leu Phe Phe 

He Arg Gly Ala 
60 

Glu Glu Lys Pro 
75 

Gin Ala Leu Thr 
90 

Val Val Pro Gin 
105 

Tyr Gly Ala Ser 

Lys Val Thr Gin 
140 

Pro Asn Gin Glu 
155 

Glu Val Leu Asn 
170 

Gly Gly Gly Gly 
185 

Lys Pro Ser Val 

Cys Tyr Gin Ser 
220 



Glu Lys Ala His 
15 

Leu Thr Ser Ser 
30 

Lys Cys Glu Leu 
45 

Leu Asn Ala He 

Lys Ala Val Val 
80 

Tyr Ala Ala Lys 
95 

Thr Ala Pro Asn 
110 

He Val Tyr Cys 
125 

Arg He Met Gin 

Pro Ala Val He 
160 

Gin Val Pro Leu 
175 

Met Val Ala Gly 
190 

Lys Val Tyr Ala 
205 

Lys Leu Lys Gly 
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Glu Leu Thr Pro Asn Leu His Pro Pro Glu Thr lie Ala Asp Gly Val 
225 230 235 240 

Lys Ser Ser lie Gly Leu Asn Thr Trp Pro lie lie Arg Asp Leu Val 
245 250 255 

5 Asp Asp Val Phe Thr Val Thr Glu Asp Glu lie Lys Tyr Ala Thr Gin 
260 265 270 

Leu Val Trp Gly Arg Met Lys Leu Leu lie Glu Pro Thr Ala Gly Val 

275 280 285 

Ala Leu Ala Ala Val Leu Ser Gin His Phe Gin Thr Val Ser Pro Glu 
10 290 295 300 

Val Lys Asn Val Cys lie Val Leu Ser Gly Gly Asn Val Asp Leu Thr 
305 310 315 320 

Ser Leu Asn Trp Val Gly Gin Ala Glu Arg Pro Ala Pro Tyr Gin Thr 
325 330 335 

15 Val Ser Val 



<210> 9 
<211> 1023 
20 <212> DNA 

<213> Homo sapiens 



<400> 9 





atgtgtgctc 


agtattgcat 


ctcctttgct 


gatgttgaaa 


aagctcatat 


caacattcga 


60 


25 


gattctatcc 


acctcacacc 


agtgctaaca 


agctccattt 


tgaatcaact 


aacagggcgc 


120 




aatcttttct 


tcaaatgtga 


actcttccag 


aaaacaggat 


cttttaagat 


tcgtggtgct 


180 




ctcaatgccg 


tcagaagctt 


ggttcctgat 


gctttagaaa 


ggaagccgaa 


agctgttgtt 


240 




actcacagca 


gtggaaacca 


tggccaggct 


ctcacctatg 


ctgccaaatt 


ggaaggaatt 


300 




cctgcttata 


ttgtggtgcc 


ccagacagct 


ccagactgta 


aaaaacttgc 


aatacaagcc 


360 


30 


tacggagcgt 


caattgtata 


ctgtgaacct 


agtgatgagt 


ccagagaaaa 


tgttgcaaaa 


420 




agagttacag 


aagaaacaga 


aggcatcatg 


gtacatccca 


accaggagcc 


tgcagtgata 


480 




gctggacaag 


ggacaattgc 


cctggaagtg 


ctgaaccagg 


ttcctttggt 


ggatgcactg 


540 




gtggtacctg 


taggtggagg 


aggaatgctt 


gctggaatag 


caattacagt 


taaggctctg 


600 




aaacctagtg 


tgaaggtata 


tgctgctgaa 


ccctcaaatg 


cagatgactg 


ctaccagtcc 


660 


35 


aagctgaagg 


ggaaactgat 


gcccaatctt 


tatcctccag 


aaaccatagc 


agatggtgtc 


720 




aaatccagca 


ttggcttgaa 


cacctggcct 


attatcaggg 


accttgtgga 


tgatatcttc 


780 




actgtcacag 


aggatgaaat 


taagtgtgca 


acccagctgg 


tgtgggagag 


gatgaaacta 


840 




ctcattgaac 


ctacagctgg 


tgttggagtg 


gctgctgtgc 


tgtctcaaca 


ttttcaaact 


900 




gtttccccag 


aagtaaagaa 


catttgtatt 


gtgctcagtg 


gtggaaatgt 


agacttaacc 


960 


40 


tcctccataa 


cttgggtgaa 


gcaggctgaa 


aggccagctt 


cttatcagtc 


tgtttctgtt 


1020 
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taa 1023 

<210> 10 
<211> 340 
5 <212> PRT 

<213> Homo sapiens 

<400> 10 

Met Cys Ala Gin Tyr Cys He Ser Phe Ala Asp Val Glu Lys Ala His 
10 1 5 10 15 

He Asn He Arg Asp Ser He His Leu Thr Pro Val Leu Thr Ser Ser 

20 25 30 

He Leu Asn Gin Leu Thr Gly Arg Asn Leu Phe Phe Lys Cys Glu Leu 
35 40 45 

15 Phe Gin Lys Thr Gly Ser Phe Lys He Arg Gly Ala Leu Asn Ala Val 
50 55 60 

Arg Ser Leu Val Pro Asp Ala Leu Glu Arg Lys Pro Lys Ala Val Val 
65 70 75 80 

Thr His Ser Ser Gly Asn His Gly Gin Ala Leu Thr Tyr Ala Ala Lys 
20 85 90 95 

Leu Glu Gly He Pro Ala Tyr He Val Val Pro Gin Thr Ala Pro Asp 

100 105 110 

Cys Lys Lys Leu Ala He Gin Ala Tyr Gly Ala Ser He Val Tyr Cys 
115 120 125 

25 Glu Pro Ser Asp Glu Ser Arg Glu Asn Val Ala Lys Arg Val Thr Glu 
130 135 140 

Glu Thr Glu Gly He Met Val His Pro Asn Gin Glu Pro Ala Val He 
145 150 155 160 

Ala Gly Gin Gly Thr He Ala Leu Glu Val Leu Asn Gin Val Pro Leu 
30 165 170 175 

Val Asp Ala Leu Val Val Pro Val Gly Gly Gly Gly Met Leu Ala Gly 

180 185 190 

He Ala He Thr Val Lys Ala Leu Lys Pro Ser Val Lys Val Tyr Ala 
195 200 205 

35 Ala Glu Pro Ser Asn Ala Asp Asp Cys Tyr Gin Ser Lys Leu Lys Gly 
210 215 220 

Lys Leu Met Pro Asn Leu Tyr Pro Pro Glu Thr He Ala Asp Gly Val 
225 230 235 240 

Lys Ser Ser He Gly Leu Asn Thr Trp Pro He He Arg Asp Leu Val 
40 245 250 255 



WO 00/43526 



-7- 



PCT/US00/00938 



Asp Asp lie Phe Thr 
260 

Leu Val Trp Glu Arg 
275 

Gly Val Ala Ala Val 
290 

Val Lys Asn lie Cys 
305 

Ser Ser lie Thr Trp 
325 

Ser Val Ser Val 



Val Thr Glu Asp Glu lie 
265 

Met Lys Leu Leu lie Glu 
280 

Leu Ser Gin His Phe Gin 
295 

He Val Leu Ser Gly Gly 
310 315 
Val Lys Gin Ala Glu Arg 
330 



Lys Cys Ala Thr Gin 
270 

Pro Thr Ala Gly Val 
285 

Thr Val Ser Pro Glu 
300 

Asn Val Asp Leu Thr 
320 

Pro Ala Ser Tyr Gin 
335 
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international application No. PCT/US00/00938 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 1 7).): 

Description, pages: 

1-31 as originally filed 

Claims, No.: 

1 -38 as originally filed 

Drawings, No.: 

1-7 as originally filed 

Sequence listing part of the description, pages: 

1-7, as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

IS contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

IS) furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

\S The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


4-8, 12-38 




No: 


Claims 


1-3 9-11 


Inventive step (IS) 


Yes: 


Claims 


4-6 




No: 


Claims 


1-3, 7-38 


Industrial applicability (IA) 


Yes: 


Claims 


1-38 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

Reference is made to the following document: 

D1: Biochemical and Biophysical Research Communications, 1998, vol. 246, No. 
1, pages 31-34. 

1 . The underlying application refers to a Serine Racemase. 

2. Document D1 , which is considered to represent the most relevant state of the art, 
discloses (cf. page 32, col. right, par. 3 - page 33, col. left, par. 1) a silkworm Serine 
Racemase which has a specific activity in the conversion of L- to D-Serine of 1 .1 
units/mg. This corresponds, according to the definition of the assay for Serine 
Racemase disclosed in page 32, col. right, par. 2, to 0.06 (imol/mg/hour. 

2.1 . In addition to the feature relating to the specific activity of the enzyme, claims 
1, and 9-1 1 attempt to define a product, an enzyme, according to the process to 
obtain it (of mammalian origin). However, the method of preparation does not 
impart any limitation to the product. A claim directed to a product according to the 
process to obtain the same is therefore construed as a claim to the product as 
such and the features relating to the process are entirely disregarded. 

2.2. For the reasons specified above, the Serine Racemase disclosed in D1 , 
showing a specific activity of 0.06 j^mol/mg/hour, is prejudicial for the novelty of 
claims 1-3 and 9-11, which therefore do not comply with the requirements of 
Article 33(2) PCT. 

3. Claims 4-6 specify the activity of the enzyme being at least 1 jamol L-Serine/mg/hour. 
No such enzyme has been disclosed in the state of the art and therefore claims 4-6 are 
novel and comply with the requirements of Article 33(2) PCT. 
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3.1 . Document D1 , which is considered to represent the most relevant state of the 
art, discloses (cf. page 32, col. right, par. 3 - page 33, col. left, par. 1) a silkworm 
Serine Racemase which has a specific activity in the conversion of L- to D-Serine 
of 0.06 (imol/mg/hour. This activity is significantly lower than the activity of the 
enzymes claimed in claims 4-6. No hint exists in the state of the art which would 
allow the skilled person to obtain a serine racemase showing the claimed specific 
activity and therefore claims 4-6 are considered to involve an inventive step and to 
comply with the requirements of Article 33(3) PCT. 

4. Claims 7, 8, 12, 13 further define the Serine Racemase by reference to its amino 
acid sequence. Since document D1 does not disclose the amino acid sequence of the 
enzyme, claims 7, 8, 12 and 13 are novel and meet the requirements of Article 33(3) 
PCT. 

4.1 . However, document D1 does specify the interest of determining the amino 
acid sequence of the enzyme (page 34, col. left, par. 3). The sequencing of a 
protein identified in the state of the art is a matter of routine for the skilled person 
which does not involve any inventive step. Claims 7, 8, 12 and 13, therefore do 
not involve an inventive step and do not comply with the requirements of Article 
33(3) PCT. 

5. Claims 14-31 relate to the polynucleotide encoding the Serine Racemase, as well as 
expression vectors and host cells comprising the same and their use for producing the 
enzyme. Such embodiments have not been disclosed in the state of the art and 
therefore claims 14-31 are novel according to Article 33(2) PCT. 

5.1 . However, document D1 suggests that the identification of the gene encoding 
the Serine Racemase may provide useful means for studying the role of D-Serine 
in mammalian brain (page 34, col. left, par. last). The skilled person would so be 
inevitably prompted to attempt the identification of the polynucleotide encoding the 
enzyme disclosed in D1, which he would put into practice by applying standard 
techniques in the art without the need of exercising any inventive step. 
Consequently, claims 14-31 do not involve an inventive step and do not meet the 
requirements of Article 33(3) PCT. 
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6. Claims 32-38 refer to the use of the Serine Racemase in a screening method to 
identify candidate therapeutic agents, not specifically disclosed in the state of the art 
and comply with the novelty requirements of Article 33(2) PCT. 

6.1 . However, such a screening process as disclosed in claims 32-38 constitutes 
a standard method in the art which the skilled person would apply without the 
need of exercising any inventive skill. Consequently, claims 32-38 do not involve 
an inventive step and do not meet the requirements of Article 33(3) PCT. 

Re Item VII 

Certain defects in the international application 

1. Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in the document D1 is not mentioned in the description, nor is this document 
identified therein. 

Re Item VIII 

Certain observations on the international application 

1. Claims 1, 13, 14 and 20 refer to "isolated" proteins and polynucleotides. Claims 14 
and 20 refer as well to a "purified" polynucleotide. The applicant is kindly reminded that 
the degree of isolation or purification is not a technical feature of a preparation and the 
terms "isolated" and "purified" are therefore disregarded (Article 6 PCT). 

2. Claims 1,9-11, 13, 14, 20, 24, and 28-38 attempt to define a product, a protein, 
according to the process to obtain it (of mammalian, mouse, rat or human origin). 
However, the method of preparation does not impart any limitation to the product. A 
claim directed to a product according to the process to obtain the same is therefore 
construed as a claim to the product as such. In the present case, the product would be 
better defined in terms of its own structural features, such as its amino acid sequence 
(Article 6 PCT). 



Form PCT/Separate Sheet/409 (Sheet 3) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/US00/00938 

EXAMINATION REPORT - SEPARATE SHEET 



3. Claims 1-6, 13 and 38, which define an enzyme with reference to its specific activity, 
do not meet the requirements of Article 6 PCT in that the matter for which protection is 
sought is not clearly defined. The expression "specific activity" does not enable the 
skilled person to determine precisely the scope of the claim. The "specific activity" is 
defined in page 5 of the description, lines 21-25, with reference to Example 2 and other 
methods known in the art. It is therefore not clear in which conditions the specific 
activity is determined, which renders the scope of these claims unclear, contrary to 
Article 6 PCT. 

4. Claims 1-6, 9-11, 14, 15, 21, 24, 28, and 32-38, 22-26, and 29 are defined merely in 
terms of an unclear functional feature (specific activity) and a process for preparation 
(mammalian origin). Such a definition renders the scope of the claims unclear and lacks 
the characterising features necessary for the adequate definition of the invention. The 
subject-matter of these claims is defined by merely stating an obviously desirable effect 
in view of the prior art, that is to provide a mammalian Serine Racemase (see page 34, 
col. left, last par. of D1). The present formulation of the claims in terms of functional 
features which merely state a desirable aim to be achieved and do not provide the 
necessary characterising features to solve the problem posed renders the scope of the 
claims unclear contrary to Article 6 PCT. 
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